




















STORY OF THE VT (Variable Time) FUZE... 


America’s VT or Proximity Fuze is 
a wonder of the war second only to 
the atom bomb. In the nose of a 
projectile, its miniature sending and 
receiving set sends radio waves 
ahead. When the target is neared, 
the waves bounce back and—before 
the projectile can miss—they ex- 
plode it! 


This “Seeing Eye” feature was 97% 
efiective against V1 buzz-bombs.. . 
helped clear the Pacific beaches for 
invasion ... helped turn the tide in 
the Battle of the Bulge...raked the 
mzinland of Japan...and was deadly 
against Jap Kamikaze planes. 


On land, at sea and in the air, it 
gave us a super-accuracy of fire that 
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saved countless American lives and 
materially shortened the war. 


--e AND THE VT (Very Tough) 
BALL BEARINGS THAT HELPED 
MAKE IT POSSIBLE! 


But to make such miracles possible, 
bearings on the fuze’s rotor and im- 
peller shaft must withstand 100,000 
revolutions per minute ! Could any bear- 
ing ‘‘take’’ such speeds and centrifugal 
force? 


New Departure designed ball bearings 
that could—and did. They stood up... 
just asrugged New Departure Ball 
Bearings stand up wherever shafts turn. 


New Departure Ball Bearings are 
uniquely fit to handle great speeds — as 
well as heavy loads and requirements 
of super-rigidity ... 


... but there is more to a ball bearing 
than steel and engineering principles. 
New Departure, world’s greatest ball 
bearing maker, is also famed for solving 
problems! 3423-R1 
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'§ easy to Tollow 
Nlandard... 


(Coded Lubrication 





It’s easy as ABC to install and follow Standard Coded 
Lubrication. With it, all lubricants are applied by 
number. There are no brand names or grades for the 
oiler to remember. There are no records to keep up 
or other clerical help needed. The four steps at right 
show just how easy it is. 


The results you get with Coded Lubrication are 
well worth while. It reduces breakdowns resulting 
from the application of wrong lubricants. It prevents 
applying costly lubricants where ordinary lubricants 
can be used. It simplifies training of oilers and crews 
and eliminates the need for oilers to remember a 
multitude of brand names. 

A Standard Oil Lubrication Engineer will fully ex- 
plain Coded Lubrication and its application to your 
plant. Write Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago 80, Illinois. 


oe Beg. 
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Here’s how easy it is to apply: 


TEP Wy, 


Each lubricant used in your plant is assigned a 
number. These numbers are recorded on a Lubri- 
cation Chart—this is the only record making that 
is ever needed—and copies are kept in the oil 
room, purchasing department files, or wherever 
else they may be useful. 


mt 


The lubricant in each storage container —barrel, 
drum, dispenser—is identified by the number 
assigned to it. Numbered decals, in only two color 
combinations, are used for this purpose—another 
example of the simplicity of the system. 


sTEP 


All points to be lubricated in your plant are also 
marked with a numbered decal indicating what 
lubricant is to be used and where it is needed. 


STEP 


Your oilers fill lubricant dispensers from storage 
by number and apply lubricants to machines by 
number. 
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YOUNG 


Presents Two New 
OIL TEMPERATURE REGULATORS 





“Streamaire" Regulator (above) is a new 
jacketless, light-weight type. Internal oil 
passages provide anti-congealing, warm- 
up performance. Equipped with thermo- 
static control and relief valve. Available 
in 4” to 9” diameters and with 15 or 30 
Ib. spring loaded relief valve. 






Rectangular type (above) 
has integral thermostatic or 
spring type temperature control and 
relief valve, tube-and-fin core with inter- 
nal warm-up passages for thaw-out. 

@ Keeping pace with the demands of the constantly 
changing picture in aviation, Young Engineers have 
established a reputation as a source for specially de- 
signed aeronautical heat transfer equipment. Typical 
are the two new, exceptionally efficient, low-cost oil 
temperature regulators, above. Mite-size, but mighty 
able, they are designed and engineered for special- 
ized application. Here again, care in planning and 
procedure pays off in maximum efficiency . . . per- 
formance plus . . . longer life. Refer your cooling 
problems to Young Engineers today. 


YOuNG © 


HEAT TRANSFER PRODUCTS 


Oil Coolers e Gas, Gasoline, Diesel Engine Cooling Radiators e Heat Ex- 
changers e Intercoolers e Engine Jacket Water Coolers e Unit Heaters e Convec- 
tors e Condensers e Evaporators e Air Conditioning Units e Heating Coils e Cooling 
Coils e and a Complete Line of Aircraft Heat Transfer Equipment. 


YOUNG RADIATOR COMPANY, Dept. 216-E, RACINE, 








wis., U. S$. A. 
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Illustration at left shows 
a Model “LR” Lo-swing 
Lathe equipped for 
chuck work. This same 
lathe, tooled as shown 
in the line drawing be- 
low, is used for turning 
and facing Stator Cores 
described in this adver- 
tisement. 
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3 LOCATING any - 
EQUALLY SPACED 


MODEL “LR” AUTOMATIC sn 
Qo-swing LATHE 


SAVES TIME collet by means of three equally spaced locating 
oer, | CHUCK vw¥W ORK stops, shown on the line drawing. The collet is 


expanded by means of a pull bar operated by an 
air cylinder mounted on the spindle. The outside 
diameters are turned with four tools mounted on 
the front slide and the squaring and chamfering 
is accomplished with three tools mounted on the 


















PROBLEM: To automatically turn, face and 
chamfer Stator Cores for electric motors. Opera- 
tion must be fast and accurate. 


SOLUTION: The Model “LR” Automatic Lo- rear slide. 

swing Lathe selected for this job was equipped The Model “LR” Lo-swing Lathe is completely 
with a special air-operated, expanding collet automatic and may be operated by u unskilled 
chuck which assures close concentricity between operators, who merely load and unload the parts 
the bore and the outside diameter of the Stator and push the starting lever. 


Core. The piece is positioned on the expanding Seneca Falls Machine Co., Seneca Falls, N. 
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Liberalism and Leadership 


By Julian Chase 


c HE core of the liberal creed,” says William A. Orton in his book, The Lib- 
f eral Tradition, “is that in a true community the members are truly free.” 
The essence of liberalism, according to one interpretation of the author’s 
meaning, is “an ever-expanding individual liberty in an ever-widening com- 
munity.” 

If this is accepted as a basis for a true definition of a much abused term, how 
are we to designate more precisely many of those who today call themselves lib- 
erals? What is presently termed liberalism is, to a rather general extent, no 
more than a plume for a politician’s hat. Only a few of those who blatantly flaunt 
such an illy appropriated decoration are true liberals. They are, instead, to be 
classed not even with the conservatives whom they are wont to disparage, but 
with the reactionaries whom they pretend to hate. They prate about liberalism 
and, with the same breath, propose measures that would, in their ultimate effect, 
lead us directly away from the kind of community in which the members are 
truly free. 

Professor Orton points out that a type of social control which relies ‘more and 
more on a simple aggregation of supposedly similar individuals could not possibly 
express much more than the appetites and impulses individuals actually have in 
common, at the level at which they are common” (our italics) and he adds that 
more importance attaches “to the size of the aggregate than to the quality of the 
collective intention.” 

More and more, of late, has our national government been called upon to solve 
the problems and to take on the burdens of the individual citizens and the several 
states. More and more has the “voice of the people,” coming largely as an echo 
from the shoutings of self-styled “liberal” politicians, demanded national action 
on matters that rightfully and healthfully should be cared for in other ways. Our 
erstwhile and present leaders are the ones at fault. Our country is run on the 
principle of equalitarian majority rule. It is a sound principle. But the masses 
are prone to think pretty generally as the most artfully vociferous politicians 
would have them think. 

With respect to the relatively little things of life it is well known, even at low 
levels of intelligence, that the most loftily inspired idiot can be as dangerous and 
destructive as the most brilliantly minded scamp, and we guard agaiyst both. 
But it is not so with respect to the larger aspects of our life, our social and eco- 
nomic wellbeing, the sanctity and freedom of the individual. Too many of us, 
ating seduced by the rainbow promises of the ambitious agitator or the shallow but 














. sometimes well-meaning politician, neglect or are unable to give due thought to 
let is either the possibility or the protracted consequences of fulfillment. 
by an What democracy needs most is informed and intellectually honest leadership. 
'tside It needs leadership that has the ability, the will and the determination to think 
.d on things through, to see clearly and far in advance what follows action as a logical 
e- eventuality. It needs leadership that is not only wise but courageous to the point 
ering of self-sacrifice. It is damaged, and sometimes irreparably, by unwittingly igno- 
n the rant or self-serving leadership. It needs understanding leadership that is truly 

liberal on a fully comprehensive scale. 

letely 
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CINCINNATI Chip Conveyor arranged 
to deliver the chips to side of the 
broaching machine. 


CINCINNATI Chip Conveyor de- 
signed for use with CINCINNATI 
Vertical Hydro-Broach Machines. 


It's not a pleasant job—nor particularly 
easy—to remove the grill work or metal 
covers around pit mounted vertical broach- 
ing machines, climb down into the pit and 
scrape the chips out of the machine and into 
a pan. It’s like a one-man mining project, 
with no machinery. The CINCINNATI Auto- 
matic Chip Conveyor, designed for CIN- 
CINNATI Vertical Hydro-Broach Machines, 
eliminates this frequent and laborious job. 
Individually motor driven, it operates con- 
tinuously or intermittently, as desired, con- 
veying the chips from the chip compartment 
and up to a waiting push cart or receptacle 
on a lift-truck platform. The illustration above 
shows clearly the operating principle—feed 
screw and buckets on an endless chain. 


Equipment of this type pays off in two ways, 
in eliminating a needless labor cost and in 
reducing distractions for the machine opera- 
tor. Specify the Automatic Chip Conveyor 
for your next CINCINNATI 3, 5 or 10 ton Ver- 
tical Hydro-Broach Machine. Meanwhile 
we shall be glad to tell you more about this 
equipment. 


CINCINNATI Chip Conveyor arranged 
to deliver chips to the rear of the 
broaching machine. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U. S. A. 
BROACHING MACHINES ° CUTTER SHARPENING MACHINES 


MILLING MACHINES 
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Labor Problemsfand Purchase Tax 





Slow Down Britain’s 


/ \ Automobile Industry 






IKE the rest of the industrial countries, Britain’s 
economic recovery is subject to the outlook by 
labor and for the time being it must be admitted that 
recovery is being delayed by industrial discord. In 
order to get a clear picture, it is necessary to compare 
' wages and expenditure with those of the prewar era. 
In 1937, the average working week was 4714 hours and 
income for that was averaging 69 shillings. In the 
automobile and aircraft industries, it was rated higher, 
being 78 shillings. Today the working week is back 
to 4714 hours, wages in the engineering works average 
84 shillings. But the cost of living is indexed at 47 
per cent above that of 1939, so that .it outbalances the 
eight per cent wage rise. 

During the war this was not 
so noticeable for the worker had 
to work a minimum of 54 hours 
and the majority worked 60. 
Since these extra hours were at 
one and a half or double time, 
the take-home wages were al- 
ways higher than the. cost of liv- 
ing, so that marginal income was 
greater than in 1939. Additionally, he had more meals 
at work (cheaper) and also enjoyed relatively high 
bonuses due to “sympathetic” relaxing of piece-work 
rates. 

Now rates are being tightened up in order to get 
more output at economic prices. A recent wages 
award consolidated his cost of living bonus in the flat 
rate and hours are shorter, so that for net pay he finds 
he has to produce more for less money . . . which, 
under the Socialistic state seems all wrong! Hence 
the strikes, sponsored not by the unions but by the 
cell shop stewards; Ford, Humber and A. V. Roe 
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By John W. Hendry 


Special Correspondent of AUTOMOTIVE AND AVIATION 
INDUSTRIES in Great Britain 


Aircraft 
Firms Make 
Good Progress 


strikes being symptoms of this unrest. The strike at 
Avro last year was for a 100 per cent increase in flat 
rate without measured output. The fact that it failed 
does not alter the general approach to this problem. 

Costs are higher in the automotive and aircraft in- 
dustries, not so much because of labor charges which 
account only for eight per cent, but because of low 
manhour output. Hence the recent appeal by Prime 
Minister Atlee and the campaign at present in full 
swing. So against 1939, unit cost is higher in terms 
of labor, plus also the effect of the purchase tax on 
accessories and components. In addition, the cost- 
recovery factor has to be accelerated owing to the re- 
stricted home sales, consequent upon the purchase tax, 
making it impossible to shift the 
current models fast enough. Be- 
cause overhead such as plant, re- 
search, design and testing has to 
be spread over a smaller number, 
the overhead cost per unit is dis- 
proportionally high. 

The Society of Motor Manu- 
facturers and Traders has been 
crusading via press and poster to remove the purchase 
tax. They style it: “Take the brake off the motor in- 
dustry.” This is doomed to failure. The socialists 
dare not take off a luxury tax and leave the tax on con- 
sumer goods, which would be a negation of their 
tenets. Apart from the not inconsiderable revenue en- 
tailed, there is also the austerity campaign originated 
by Sir Stafford Cripps. Again, the arguments by the 
trade that home consumption lowers costs, while not 
being specious, are offset by the fact that there is a 
six-month lag between order and receipt of passenger 

(Turn to page 60, please) 
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Champion four-door sedan. 


Rear view of Champion five-passenger 


coupe. 


EW styling and redesigned 
chassis incorporating many me- 
chanical changes to improve riding 
comfort, performance, and safety 
make the 1947 Studebakers a distinct 
departure from their predecessors. 
Studebaker is the first of the old line 
companies to announce 1947 models 
and as described by Paul Hoffman, 
president of the company, “These 
cars have been newly engineered 
from the road up.” Body and fender styling is the 
creation of Raymond Loewy and as a result passenger 
compartments have been made larger. Mechanical im- 
provements include a redesigned front suspension sys- 
tem, a box section frame, redistribution of weight, a 
two-section propeller shaft, self-adjusting and self- 
centering brake shoes, and engines equipped with re- 
movable connecting rod bearings and accessories relo- 
cated for compactness and convenience. 

The 1947 series has been announced in two models— 
the Champion and the Commander. The Champion is 
mounted on a 112-in. wheelbase, two in. longer than 
formerly, and has an over-all length of 192 in. It will 
be available in two sedans, two closed coupes, a station 
wagon and a convertible coupe with an automatic self- 
raising top. Over-all measurements show a maxi- 
mum height of 6034 in. (loaded) and a maximum 
width of 6934 in. Seat hip room in the four-door 
sedan is increased to 60 in. in the front and 58 in. in 
the rear. The front door has four more inches over a 
previous model, with a new width of 39 in. 

Commanders will be available on two wheelbases— 
sedans, coupes, station wagons and convertible models 
on a 119-in. wheelbase, and a four-door Land Cruiser 
on a 123-in. wheelbase. 

Both Champions and Commanders are offered in 
two series—Deluxe and Regal Deluxe. The first series, 
from the standpoint of appointments and trim, is fully 
up to the standards set by deluxe models of former 
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The 1947 


years. The Regal Deluxe series has even greater style 
and luxury treatment. 

In redistributing the weight, the L-head, six-cylin- 
der Champion engine has been moved six in. farther 
forward over the front suspension. It develops 80 hp 
at 4000 rpm. Specifications list a bore and stroke of 
3 in. by 4in. and displacement of 170 cu in. The com- 
pression ratio is 6.5 to 1, with an optional ratio of 
7 to 1. 

Commander engines develop 94 hp at 3600 rpm. 
These powerplants are also of L-head, six-cylinder de- 
sign with bore and stroke of 3 5/16 in. by 4% in. and 
displacement of 226 cu in. Compression ratio is 6.5 
to 1 with an optional ratio of 7 to 1. 

Aluminum alloy pistons, automatic spark control, 
automatic heat control and automatic choke are con- 
tinued. New removable steel-backed bearings for con- 
necting rods follow the practice Studebaker applied to 
main bearings for many years. There is a larger bat- 
tery with 100 ampere hour capacity for increased de- 
mands of electricity. Batteries and oil filler-pipes 
have been relocated for greater convenience. Oil 
pump capacity has been boosted to assure an added 
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Relocation of the oil filler pipe to the front of the 
engine, removal of the starter motor. to the battery 
side, mounting of the timer pointer on the vibration 
damper, a single mount at the front and a two-point 
mounting at the rear, and a new oil pan are the 
major changes in the Studebaker 1947 engine. 


margin of safety. A solenoid switch 
has been added to the starter mechanism 
to give smoother engagement and conse- 
quent longer ring gear life. 

Two advantages are manifest from the 
two-section propeller shaft design. The 
two sections meet at an angle in a rub- 
ber-mounted amidship bearing, which is 
supported in the cross member at the 
center of the frame, obviating the need 
of a floor tunnel in the rear compart- 
ment. In operation, the “whip” com- 
monly associated with elongated pro- 
peller shafts has been avoided. All uni- 
versal joints are equipped with grease 
fittings. 

The new Champion transmission has 
heavier gears. Hypoid rear axles are 
continued on all cars. Standard rear 
axle gear ratio on the Champion is 4.10 
to 1 with 4.56 to 1 for cars equipped 


Studebakers 


Studebaker instrument group — illu- 
minated at night by “black light.’’ 


Commander four-door sedan. 
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Brake shoe self adjusting mechanism. 





well as cross-members are box sections and are double 
flanged at the bottom for greater strength. New 
body mountings are both outrigger and direct. The 
number of “lock points” between body and frame has 
been increased. 

The planar type front suspension has been re-engi- 
neered, with softer, more efficient springs and a re- 
vised front mounting that enhances riding comfort. 
In the preceding design, the spring served in some 
degree as a structural member. The ends of the 
laterally mounted springs were anchored to shackle 
pins. With the new type, spring ends “float” on rub- 
ber cushions. The weight of the body and engine re- 
ceives the full benefit of spring flexibility. New lower 








with overdrive and a final ratio of 3.29 to 1 in over- 
drive. On the Commander it is 4.09 to 1 and 4.55 to 
1 with a final ratio of 3.18 to 1 in overdrive. 

Studebaker retains the needle roller and ball thrust 
bearings in steering knuckles, with an improved posi- 
tion for needle roller bearing mountings. Variable 

‘ ratio steering and symmetrical direct-action steering 
linkage remain. Hill-holders, oil cleaners and vacuum 
booster for windshield wipers are standard equipment 
on all Commanders, and are available as optional 
equipment on the Champions. 

The box-section frame provides extreme rigidity, 
especially in a longitudinal direction, and its shape is 
new. Kick-ups over both the front and rear axles 
make possible a low, flat mid-section. Side rails as 





Mounting of the brake pedal, 
master cylinder and clutch pedal 
on the box section side rail. 


The redesigned front suspension 
system and front cross member 
of the 1947 Studebakers. Con 
tinuing the planar suspension de- 
sign, lower control arms have 
been added between the bottom 
of the steering knuckles and the 
frame. Ends of the transverse 
spring rest on rubber mounts. 
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support arms take the entire load of road shocks and 
all of the “twist” of brake application. Flexoliners 
are again present in all springs. 
Self-adjusting, self-centering brake shoes are an- 
other contribution. Au automatic control, built into 
the brake assembly, keeps friction forces and their 
application constant in service. The action is due to 
two new and related mechanisms. The mounting of 
the shoe is on an eccentric in the center, instead of 
being held rigidly by a fixed anchor pin at the bot- 
tom of the backing plate. A wedge-shaped arm 
presses against the eccentric as a graphite bronze 
contact plug, placed in the surface of the lining area 
on the front shoe, maintains contact with the brake 
drum. The contact device controls a spring mounting 
which moves the shoe outward in steps of 0.005 in. 
The new mechanism not only takes care of brake shoe 
adjustments automatically, but the constantly correct- 
ed clearance enhances safety. As an aid to greater 
driving security braking areas have been increased. 
Studebaker’s broader wheel rims are equipped with 
5.50-15 tire sizes (6.50-15 on the Commanders). The 
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Air relief pipe between fuel tank and filler pipe. 


new tires have seven ribs, whereas former models had 
six-ribbed tires. 


Optional equipment on all cars include the overdrive 
and the Studebaker Climatizer, an underseat heater. 

Improvements in riding characteristics are due to a 
combination of advances—redistribution of weight, 
redesigned frames, revised spring mountings, and soft- 
er springs. As part of the redistribution of weight, 
in addition to moving the engine forward, the pas- 





Construction of the box section side mem- 
ber and cress member at mid-frame. 


senger compartment has been moved 11 in. farther 
forward to a position 191% in. ahead of the rear axle. 
The center of engine weight is now virtually over the 
front spring suspension. Center of gravity is lower, 
resulting from a dropping of the mid- 
section of the frame. 

The body design was wind-tunnel 
tested at the University of Michigan 
aeronautical laboratory, and in addition 
to the usual body types the line includes 
an entirely new treatment of the five- 
passenger coupe and also the converti- 
bles and station wagons. Advanced 
styling and design of the new cars also 
includes the interiors. 

An increase in visibility is apparent 
in all body types. It is especially in 
the five-passenger coupes. In this body 
type the windshield and rear window 
offer double the glass area of the earlier 

: (Turn to page 62, please) 


Amidship bearing and universal joint of 
two-section propeller shaft. 
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RITISH cars for 1946, with few exceptions, are 
very much similar to their respective models built in 
1939, the last year of normal civilian production be- 
fore the war. The Gregoire, a French-designed light- 
weight car described in the Jan. 15 issue of AUTO- 
MOTIVE AND AVIATION INDUSTRIES, is a completely new 
make on the British market. The Healey and Arm- 
strong-Siddeley cars also are new designs, the me- 
chanical features of the latter make having been re- 
viewed in the April 1 issue of AUTOMOTIVE and AVIA- 
TION INDUSTRIES. 


New Healey Car 


The new Healey car has a four-cylinder engine of 
149 cu in. displacement developing 102 hp at 4500 rpm. 
Designed and produced by Riley, Ltd., at Coventry, the 
engine is a development of the model introduced in 
1937 with a power output of 83 bhp. The 1946 engine 
has an exceptionally high specific output of 0.685 bhp 
per cu in. displacement. Its construction follows the 
normal practice of the builder in having two cam- 
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‘Trends and 


shafts, one on each side of the crankshaft. The over- 
head valves are inclined at 45 deg and the inlet and 
exhaust manifolds are on opposite side of the cylinder 
block, two updraft carburetors being bolted directly to 
the inlet manifold. The cooling system is the closed 
type with the steam valve set at two atm abs, which 
permits reduction of the radiator core area to ap- 
proximately 74 per cent of normal size. 

The Healey chassis has a 102 in. wheelbase. The 
frontal area of the sedan is less than 20 sq ft and ac- 
cording to The Motor, it represents the first British 
car offered to the public that has had its wind re- 
sistance studied carefully. As will be seen from the 
illustrations, the design is much “cleaner” than ortho- 
dox British cars. The front fenders are blended into 
the body side panels which is in step with American 
styling trends. The headlights have been submerged 


(Left) The new Healey two-door sedan. repro- 
duced from The Autocar (London). An open 
body type also will be built. 
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(Center) Chassis of the new Healey 
car. Note the two needle bearing 
universal joints aft of the transmis- 
sion. They are compound to pro- 
vide constant velocity drive (Auio- 
ear, London drawing). 
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Developments in 
ritish Automobiles 


1946 Vauxhall monocoque body 
has the front suspension units at- 
tached directly Fa the front cross 

ar. 


into the fender structure 
and are covered with an 
electrically-operated flap. 

The body, the weight fi 
of which has been hela 
low, is a structure with 
a wood frame and panels 
of aluminum alloy sheet 
(20 gage) containing 
three per cent magnesium. Fenders are 18 gage steel. 
The chassis frame weighs 160 lb, is of six in. depth 
throughout and fabricated from 18 gage steel. Side 
rails are of box sec- 
tion construction. 
The front endis stif- 
fened by two large 
diameter tubes fas- 
tened into the box 





(Below) Healey front wheel sus- 
pension lower link is made of light 
alloy mounted on needle rollers 
with ball thrust bearing (Autocar, 
London, drawing). 




















section housing which holds the suspension units. 

The front suspension, which is of the independent 
coil spring type, is of unusual design. The spring is 
attached mid-way along the bottom arm, thus giving 
a 2 to 1 lever effect. It is four in. in diameter and 
is made of 0.5 in. wire. The theoretical stress is 140,- 
000 psi and the rate is 150 lb per in. 

The rear suspension also has coil springs of four 
in. diameter with 0.435 in. wire, shot blasted and 
enameled. The spring rate is 200 lb per in. and the 
maximum design stress is 150,000 psi, which is a 
theoretical figure since rubber buffers take up the load 
on the limits of travel. Luvax-Girling hydraulic damp- 
ers are used both front and rear as shown in the 
accompanying’ illustrations. (Next page, please) 


Healey Sedan Data 





(Above) Healey car 

rear coil spring suspen- 

sion (Autocar, London, 
drawing). 
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ENGINE: 
Cubic capacity ....... 149 cu in. 
CE gis ena eOnGaae 4 
Valve position ........ Overhead 
ee ee 3.17 in. 
PN Siete bine aerberws.cibes 4.72 in. 
a: | a 6.5 tol 
BER, BOWOT 6. 6c ccc seve 102 bhp at 4500 rpm 
WERE. BOTGUG .......05% 132 1b/ft at 3000 rpm 
Piston speed at max. 
aR ane ore na 3550 fpm 
CHASSIS: 
WOOMIMONO ccc cccesccs 102 in. 
THORNE, THOME ..ciscccese 54 in. 
yy | eee 53 in. 
Overall length ........ 169 in. 
Overall width ......... 65% in. 
Overall height ........ 58 in. 
Ground clearance ..... 7 in. 
Turning circle ........ 35 ft 
Weight—dry ......... 2350 Ib 
TE TEIN: Soc pine wc wigcaeie 5.75-15 
PE: Sewino a 0096's 9% Lockheed, hydraulic 


Drama; GiB. 64.66.0652 
Friction lining area... 
Suspension ........... 


11 in. front; 10 in. rear 

150 sq in. 

Front: Independent 
“trailing link’’ type, 
with coil springs 

Rear: Coil springs 
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1946 Daimler Data 


ENGINE: 
Cubic capacity ....... 153.8 cu in. 
CE cacwenceseene 6 
Valve position ........ Overhead 
eee 2.74 in. 
 biteagesecee o0% 4.35 in. and 
Se SUD cc eccccece 7tol 
Max. power (A)....... 70 bhp at 4200 rpm 
Max. torque (A)....... 109 lb-ft at 2000 rpm 
Piston speed at max. 

TP GD 20s sesesece 3060 fpm 
CHASSIS: 
. ere 114 in. 
Tread, front and rear. 52 in. 
Overall length ....... 15 ft 
Overall width ........ 64% in. 
Overall height ........ 63 in. 
Ground clearance ..... 6 in. 
Turning circle ....... 41 ft 
Weight—dry ......... 3470 Ib 
. eee 6.00-16 
0 ee Girling mechanical 
ee 11 in. 
Friction lining area... 120 sq in. 
SS Independent front with 


coil springs 
Rear: Half elliptic 
Luvax piston-type shock 


(A) With normal setting of carburetor, etc. 


A semi-centrifugal clutch, the latest Borg & Beck 
development, combining the principles of the entirely 
automatic clutch which engages by the increase of 
engine speed from idle and the conventional spring 
engagement, is employed. It is controlled by a pedal 
in the usual way, but requires less pedal pressure. 


Improved Daimler Car 


The Daimler engine has a redesigned cylinder head, 
in which the pushrod-operated valves are now set at 
an angle of 15 deg. The shape of the combustion 
space and ports has been considerably modified, as 
will be seen in the sectioned view of the engine. This 
improvement has permitted raising compression ratio 
from 5.5:1 to 7:1, and has resulted in a power increase 
from 64 bhp at 4000 rpm to 70 bhp at 4200 rpm. The 
makers claim that gasoline consumption (Imperial gal- 
lons) has been improved to over 22 mpg compared to 
the previous average figure of 18 mpg. 

Another feature is the redesigned inlet manifold 
which is now surrounded for its entire length by an 
integral cast water jacket connected to the main cool- 
ing system by a by-pass from the thermostat. When 
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(Above) Daimler car 
chassis showing the 
worm drive at the rear 
the permanently 
attached jacks. 


(Right) Vertical 
sectional view 
showing the rede- 
signed Daimler 
engine cylinder- 
absorbers head. 

















starting cold, the thermostat remains closed and the 
warmed water from around the cylinder head circu- 
lates around the manifold. At the other end of the 
temperature range, a slight reverse thermo-siphon 
action occurs, so that, under conditions of high engine 
temperature, the heat of the inlet manifold is, to some 
extent, controlled. ; 

Ignition is by normal battery and coil, with auto- 
matic spark advance and retard, but for the benefit 
of those driving where widely varying grades of fuel 
may have to be used, there is an over-riding manual 
device operated from the driver’s compartment for 
controlling the spark timing. 

A Daimler feature for many years has been the 
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Morgan chassis show- 
ing the unusual loca- 
tion of the components, 
particularly the trans- 

mission. 








employment of a fluid coupling and 
preselector gearbox. Both these units 


containing a shallow distance piece and a 
thin fibre sealing washer. The outside of 


are retained in this latest model, but the cap is serrated and during the process 
the fluid coupling has been modified by the elimination of assembly a serrated ring spanner is mechanically 
of the annular ring on the rotating members. As a operated to screw on the cap sufficiently tightly to 
result, it has been found that a better grip is obtained compress the washer in order to make a permanent 
at low rpm, with consequent improvement in accelera- pressure-tight joint. 
tion. The piston (see the assembly sketch) skirts are cut 
A built-in jacking system is provided to facilitate away except at the sides, in order to leave room for 
wheel changing. It is showing in the accompanying the assembly of the rockers. Mounted laterally at a 
illustration of the Daimler chassis. point above the cylinder 


bore in the rigid wall of 
the chamber is a rocker 
shaft, which has a main 
bearing on one side and a 
tail bearing on the other 


Luvax-Girling Hydraulic Damper 
Considerable research has resulted in the 
new Luvax-Girling hy- 
draulic damper, which is 
used on many of the Brit- 
ish 1946 cars. If refer- 
ence is made to the cut- 
away illustration it will 
be seen that the damper 
consists of a horizontal 
cast-iron main body of 
cylindrical shape, with a 
vertical chamber above 
the middle. The cylindri- 
cal part is bored out and 
ground to a fine finish and 
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. : (Above) Cutaway sketch of 

contains two horizontally the Luvax-Girling hydraulic ‘i 

opposed pistons, the heads damper. A 

of which face outwards. | 

Each cylinder. end is >= ual 

closed in by a screwed cap (Below) Twin-piston as- 7 Fe 
sembly of the new Luvax- ; pa ‘Se 

Girling damper. ja37])~ i 
*yauve note ~ 








(Above) Fluid squeezes through meter- 

ing port. If movement is rapid, fluid 

pressure builds up and forces the pres- 

sure valve open. The fluid displaced 

then flows through the body, opens the 

return valve in the left piston, and keeps 
the cylinder full. 
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side of the chamber. Attached to this shaft on 
splines is the rocker itself, having its hardened 
lower end shaped into a circular form. Within 
the body of each piston is a hardened steel pad. 
U-shaped springs clip the inner ends of the 
pistons toward one another and ensure a chat- 
ter-proof contact between the foot of the rocker 
and the pad of each piston. The spring pres- 
sure automatically takes up wear. 


Where the end of the rocker shaft projects from the 
main bearing there is a recess into which a thick rubber 
washer is inserted under pressure. This washer makes a 
gripping contact within its housing and on the rocker 
shaft, thereby providing an oil seal. When the shaft rocks 
the rubber washer twists torsionally without slipping. 
The outer end of the rocker shaft is splined and carries 
the actuation arm, which is coupled to the car axle by a 


link with torsional rubber cushion bearings. 


The whole body of the damper is filled with a thin oil 
which has an almost constant viscosity at all normal work- 


(Left) New 158.6 cu in. Lagonda engine uses two over- 
head camshafts, the valves being actuated by means of in- 
verted steel pistons. The shafts are driven by roller chain. 
The sketch shows the details of the construction, which in- 
cludes inserted wet liners, inserted valve seats, and valve 
guides directly in contact with the cooling water. The so- 
called Specialloid piston is pressed to shape from an ex- 
truded billet. 





(Below) Sketch of the Riley Twelve front suspension show- 
ing the prestressed torsion bar installed longitudinally in- 
side the frame and the double wishbone linkage with its 
telescopic hydraulic damper. The rear end of the torsion 
bar is splined and held in a special rubber mounting. 
Adjustment for stiffness of springing is made by turning 


the spline to a new posi- 








ing temperatures. This fluid completely fills the working \ 














FRONT VIEW SIDE VIEWS 
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(Above) Layout of master 
eylinder and pedal of the 
Girling “Hydrastatic” brake. 


(Left) Arrangement of hand 

and foot brake on a rear 

wheel used in the new Girling 
system. 


BACK VIEW 
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chambers of the two cylinders and the recuperation 
chamber provided by the space between the pistons 
and around the rocker. A flat is cut for a short dis- 
tance on the outer circumference of each piston head, 
and a fine port is drilled from this point to behind 
the piston crown. In this port is placed a metering 
pin, of a size suited to the work which the individual 
damper is to perform. When a piston is moving out- 
wards the fluid thereby put under pressure in the 
working chamber is forced through the metering port 
and into the recuperation chamber, thus providing the 
needed frictional resistance. 

If this port were the only one the range of work 
which the damper could handle would be limited, and 
also a cavitation would be formed in the working 
chamber of whichever piston was moving inwards. 
Hence a system of valves is also essential. The crown 
of each piston is formed by a partition which is har- 







OUTLET TO ENGINE 


KNITTED METALLIC 
ELEMENT TO CONDENSE 
OiL MIST & TRAP DIRT 
AT VERY LOW VELOCITIES 











FLAP 





PASSAGE IN WHICH 


A} DUST PARTICLES ARE 
TRAPPED BY OIL MIST 


Oil TUBES THROUGH WHICH 

OIL FROM A RESERVOIR IS SUCKED 

BECAUSE OF THE DEPRESSION 
CAUSED BY THE THROAT 








AIR INLET 


New Air Filter Design 


dened and pressed into place. The partition has a 
series of ports around its center, and at the back of 
it is a valve seat formed with a face of hemispherical 
cross section. On this seat rests a disk-type pressure 
valve built up of spring steel laminations. These are 
located by a central rivet, which puts a predetermined 
pressure on the center of the disks and causes the 
outer circumference to form a line contact upon the 
curved face of the seating. When the fluid is forced 
under high pressure through the ports by the action 
of the damper this simple valve opens sufficiently to 
allow a restricted flow. The line contact and the shape 
of the seat is said to ensure that the pressure valve 
is self cleaning. So the primary action of the damper 
has two phases—In phase 1, when the car spring 
movement is slow, the restraining friction in the 
damper is caused by the passage of fluid through the 
metering port in the piston. In phase 2, when the 
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(Below) The light- 
alloy piston used in 
the engine of the 
Wolseley cars is 
wrapped with sev- 
eral coils of steel 
wire and is said to 
maintain practical- 
ly constant clear- 
ance between the 
piston and_ cylin- 
der wall. 












BINDING 
(Above) Wolseley car 


built in jack system. 





spring movement is rapid, an excessive resistance is 
prevented from building up by the opening of the 
pressure valve. 

There is also a second or return valve in each piston 
crown. On the outer face of the partition plate is a 
seat for a disk valve, and a ring of return ports. The 
valve is formed in the shape of a disk with arms run- 
ning toward the center, where there is a central 
locating pin. A spring blade is anchored at its ex- 
tremities in the head of the piston, and at its center 
bears upon the head of the return valve locating pin, 
thus holding the valve shut. Normally the return 
valve remains closed, and when pressure is built up 
by the movement of the piston outwards into the work- 
ing chamber the valve is held even more firmly upon 
its seat. When, however, the piston is moving inwards 
on its return stroke and the pressure in the working 
chamber is reduced, the return valve automatically 
opens and allows the fluid to flow freely back from the 
recuperation chamber, and into the working chamber, 
thus filling the last mentioned ready for the next 

(Turn to page 70, please) 





Torsion bar front suspension used on the 


Vauxhall models for 1946. 
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Aptitude Testing of Ford 


HE success of modern industry has been built on 

its scientific study and analysis of materials and 

methods of production. Every portion of material 
which goes into a modern product is bought on speci- 
fication. Before it is accepted it is tested and inspected 
to see that it conforms to the specifications. In the 
_ process of manufacture similar careful inspections are 
given at the various stages of progress. Today indus- 
try is beginning to apply the same scientific approach 
to its manpower materials both in the field of selection 
and in the field of personnel development or human 
engineering. 

The Ford Motor Co. is taking active leadership in 
this field. It is viewing every pros- 
pective employe from the stand- 
point of his qualifications as they 
apply to the job for which he is 
being considered. Naturally before 
his qualifications can be considered 
in terms of the needs of a specific 
job, the job itself must be analyzed 


a 
COMPANY. 

FORD yoToR svIS108 
RAINING UrcHIGh 


ORD EARBOR™ e 
grovent REP ‘ ee 
iran Last 

\ wars —5 Firs® LAN 
\ (rr 7 


4 oa ae ua 
fe eo 
> ages 
roreren "8 — Good — 
\ ses? pad? 
| < are YO" pn ence he w 
ye ex ; oF che rms 
ch 
bs oF 
’ 
\ 


rsniP 
e 


e membe 


By Fred A. Miller 


Training Department, 
Ford Motor Co. 





and described, its specifications must be written. These 
specifications are not limited to the work and skill 
requirements of the job. They also include the physi- 
cal conditions of the job, its need for movement, the 
conditions of noise, temperature, and all other factors 
which relate to the welfare of the man who will fill it. 

Just as industry knows that the right part must be 
fitted into the right place so it knows that the great- 
est success of its personnel program is assured when 
the right man is on the right job. The use of proper 
selection and placement techniques to improve per- 
sonnel procedure in the Ford Motor Co. has been an 
established practice for years. In assisting the man 
to find the job for which he 
is best fitted and in which he 
has the greatest chance of 
success, extreme care is taken 
to use every proven means of 
determining exactly where he 
can work best and have the 
greatest opportunities for in- 
creased development and pro- 
ductivity. 

The selection techniques 
which have been proven and 
basically standardized include 
the following: weighted appli- 
cation blank and work experi- 
ence review, a directed inter- 
view planned to obtain 
specific information which 
will help in establishing the 
man’s qualifications for a spe- 
cific job, a careful review of 
the essential references given 
by the man, a thorough medi- 
cal examination, and selective 
testing to determine scientifi- 
cally certain of the man’s 
qualities as an individual. It 
is around the base of the se- 
lective testing that the entire 
selection procedure is pat- 
terned. 

The progress that has been 
made in the scientific develop- 
ment of these tests now en- 
ables us to establish a high 
percentage of accuracy in ap- 
praising the man’s qualities 
in such things as mental alert- 
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Ford student record form for aptitude 


testing 
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Workers 


ness, aptitudes for specific kinds of work 
and learning, certain personality traits 
which will be helpful on specific kinds of 
jobs, inventories of the basic interests 
which the man has, and specific measure- 
ment of his knowledge, skill and abilities 
in various subjects or kinds of work. 

The mental alertness factors allow us 
to predict with a high degree of accuracy 
how quickly a man will be able to learn, 
the areas in which he can probably learn 


best, and probably his actions 
in emergency situations. 

The determination of apti- 
tudes allows us to predict his 
probable success on jobs which 
demand skill and ability in 
the various types of coordi- 
nation, the dexterity of hands 
and fingers, mechanical com- 
prehension in the fields of 
understanding mechanical re- 
lationships, and many others. 

The measurement of per- 
sonality traits tends to show 
how well the man will work 
with other people, the kinds 
of reactions he will have to 
situations on the job as well 
as some of his habits of think- 
ing when he is dealing with 
problems. 

The interest inventories 
show where his natural in- 
terests lie. Many men in the 
past have worked at specific 
jobs that their major inter- 
ests have been in their hob- 
bies. A careful analysis of 
interest and the placement of 
men on jobs in which these 
interests can be served will 
naturally lead to the fuller 
satisfaction of the individual 
men in their jobs and work 
experiences. 

The testing of knowledge, 
skills, and abilities, show the 
degree of a man’s training in 
specific lines. They show 

(Turn to page 67, please) 


Sample of selective testing graphic 
record used by Ford Motor Co. 
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Scintilla’s Self-Contained 
for Producing Ignition Equipment and Diesel 


By Joseph Geschelin 


aircraft magnetos, the Scintilla Magneto Div., Bendix 
Aviation Corp., Sidney, N. Y., does not restrict its ac- 
tivities to magnetos alone. Actually the organization makes 
a complete line of ignition systems for air- 
craft engines, a variety of switches, coils, 
complete wiring harness assemblies, and 
spark plugs. Moreover, the automotive and 
marine field is being served with a line of 
industrial magnetos, wiring harness for 
trucks and buses, and flywheel type magnetos 
for one- and two-cylinder engines. This scope 
of products is further rounded out by a line 
of fuel injection pumps, unit injectors, 
nozzles and holders for Diesel engines. 
Because of its location in a small com- 
munity in the hills of Central New York 
State, and because of a desire to keep as 
much work as possible under its own control, 
Scintilla has created a self-contained and 
self-sufficient operation capable of making 


Avira generally known in industry as a producer of 





Close-up of Heald internal grinder converted 

for the contour grinding of 18-lobe cams. The 

machine guard has been removed to show the 

oscillating work-head which is controlled by a 
master cam. 
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(Left) General view in the steel 

machining department showing— 

in foreground—a battery of Cincin- 

nati Centerless grinders, grinding 
nozzle needles. 


(Right) Here is one of the double- 
end Heald Bore-Matics in the light 
machining department. As_ de- 
scribed in the text, it has three 
work stations—two spindles at the 
left and a third spindle at the right. 





This is the 117th 
in the series of monthly 
‘production features 











Setup 


Fuel Injection Systems 


everything it needs—including cutting tools and jigs 
and fixtures, as well as molds for ceramics, rubber and 
plastics. Extended to the product, it includes the 
manufacture of coils, stampings, ceramics and plastics 
and rubber parts. 

Reconversion presented a problem unique in the 
parts making field. For some years before World War 
II and during the war the emphasis was on aircraft 
ignition in all its ramifications. During the war mili- 
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Part One 





Part Two will appear 
in the next issue. 


tary aircraft, tank and PT boat needs were so enor- 
mous as to demand equipment and plant layout aimed 
exclusively at mass production. Consequently, most 
items were made in self-contained departments on con- 
veyorized lines suited to the rapid pace. 

In the shift to postwar activity, it was necessary to 
remove most traces of specialization and to develop a 
departmentalized setup more in keeping with a tre- 
mendous variety of products made in relatively small 
volume. On the other hand, postwar manufacturing 
with its greater emphasis on industrial and commer- 
cial products is rapidly resulting in the creation of new 
self-contained mass production departments such as 
the one for flywheel-type magnetos. 

Before we turn to the study of the plant layout and 
specific examples of manufacturing methods, it is 
pertinent to comment on the historical 
background of the company. The early 
Scintilla magneto had its beginning 
around 1915 in Soleure, Switzerland, 
where a group of Swiss engineers formed 
an aircraft ignition production project 
to provide magnetos for military use by 
the French, Italians, and the British in 
World War I. Then came the formation, 
in 1921, of the Scintilla Magneto Co., 
Inc., with offices in New York City, to act 
as a sales agency for distribution in the 
U. S. A. By 1925 the virtue of Scintilla 


In the fuel injection department—a 

group of Micromatic Hydrohoners for 

the honing of 15 mm fuel injection 
pump barrels. 
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ignition had become so well recognized by the U. S. 
Army and Navy as to créate a growing demand and 
with it a need for domestic manufacturing facilities. 

The search for suitable facilities eventually resulted 
in the purchase of a group of factory buildings in Sid- 
ney, formerly occupied by the Cortland Cart and Car- 
riage Co., also manufacturers of the Hatfield automo- 
bile. In contrast with the enormous production at- 
tained during World War II with the employment of 
8600 workers, the early project began with 15 em- 
ployes and had an output of 10 magnetos a month. In 
1929, the Bendix Aviation Corp. acquired the Scintilla 
Magneto Co., Inc., later making it one of its divisions. 

Coming now to the present plant layout, it will be 
noted first that the operation is housed in a single build- 
ing of modern construction with ample space for the ex- 
pansion of existing departments. In keeping with 
modern methods the flow of materials starts from one 
end, progressing through the production department 
and finally reaching the assembly departments at the 
other end. The receiving end of the plant contains the 
incoming inspection department, and storage facilities 
for bar stock and castings. At this end also is handled 
the shipping of finished products, including the making 
of boxes and shipping cases, and facilities for the ex- 
port packing of parts, stemming from military specifi- 
cations developed during the war. 

Because of the variety of products and multi- 
plicity of models, the management has concen- 
trated upon a layout in keeping with lot produc- 
tion. And this has resulted in the establishment 
of a number of individual departments, capable 
of handling the full gamut of parts in a sched- 
uled flow over the machines. Taken in order, the 
first of these is the automatic department which 
contains a large battery of National Acme-Grid- 
ley, Brown and Sharpe, and Gorton Peterman 
machines. Every part which can be produced 
economically on automatic screw machines is 
routed through this department, in which are 
available all the machines needed for secondary 
operations on screw machine parts. 


Adjacent to this is the “sundry” department. 
Equipped with general purpose machinery of every 
kind and operated by highly skilled workers, it handles 
all manner of small lots and short runs and experi- 
mental production. The department is capable of 
turning out samples or small lots in advance of regu- 
lar production, thus relieving the burden on the 
production department and permitting a flow of ex- 
perimental and semi-production manufacture without 
interfering with regular schedules. 

Since the normal range of product includes both 
ferrous and non-ferrous parts, it was felt desirable tc 
further sub-divide departmental functions into ferrous 
and non-ferrous groups. This makes possible a spe- 
cialization both in equipment and in manpower. Ac- 
cordingly, we find a steel machining department of 
large size equipped with the latest types of machines 
for grinding, turning, cam-grinding, gear cutting and 
gear finishing, drilling, precision boring, centerless 
grinding, etc. In short, every conceivable facility for 
the machining of ferrous parts. 

Here are installed Cincinnati Filmatic grinders, Cin- 
cinnati Centerless grinders, Heald Bore-Matics, Delta 























(Above) Workhead of one of the 

National Red Ring gear shavers in 

the gear department. These ma- 

chines are used for the shaving of 

spur and helical gears, using a cir- 
cular cutter as shown. 


(Left) Outstanding example of 
precision boring is this three-way 
Ex-Cell-O machine in the light ma- 
chining department. It is set up on 
an 18-cylinder magneto housing, 
takes the rotor bore, cross holes, 
and retainer seat bores in one set- 
ting as described in the text. 


AUTOMOTIVE and AVIATION INDUSTRIES 











Gleason generators for cutting spiral 

bevel gears in a variety of sizes are 

found in the steel machining depart- 
ment. 


drills, various makes and types of lathes 
familiar Lo-Swing Imp lathes, LaPoin 
proaching machine, American vertical 
proaching machine, a battery of Nichols 
hand mills, a large battery of Sundstrand 
mills, Hanson-Whitney thread millers, 
and a large Detrex degreasing machine 
using Permachlor fluid for the cleaning 
of finished parts. There is also a self- 
contained gear department with a large 
battery of Barber-Colman hobbing ma- 
chines, a battery of Fellows high-speed 
gear shapers, and a number of modern 
Gleason generators for producing bevel 
gears. The gear department also boasts a group of 
Red Ring gear shavers which are used for the finish 
shaving of spur and helical gears to correct distortion 
in heat treating. 

In the normal course of events it sometimes is neces- 
sary to develop special means for the economic han- 
dling of unique operations which otherwise would de- 
mand the design of special purpose machines at a cost 
completely out of line with anticipated volume. Such 
problems have been solved most ingeniously by the 
conversion of available standard equipment together 
with the development of special attachments and fix- 
tures. One example is the conversion of a small 
Barber-Colman hobber for milling internal threads. 
Another is the cam-grinding of large ignition cams on 
a Cincinnati grinder fitted with a special cam attach- 
ment permitting the use of a large grinding wheel. 

By far the most impressive device of this kind is 
found in the conversion of a Heald internal grinder 
for the grinding of small cams for 18-cylinder engine 
magnetos. This cam has’ 18 lobes, each one with a 
different dwell and unequal spacing from one lobe to 
another. The machine was fitted with an.oscillating 
workhead designed and built by Scintilla, the move- 
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ment of the head being controlled by a relatively large 
master cam template. 

The “steel machining” department does not handle 
processing—heat treatment, electroplating, shot blast- 
ing, etc. Comments on the process departments will 
be made later. There is a small punch press depart- 
ment adjacent to the steel machining department, 
equipped with a battery of 35-ton V & O presses and 
producing principally the laminations for the magnetic 
circuit of magnetos. Such laminations as are required 
in sufficiently large volume are produced in presses 
fitted with automatic feed and with an automatic 
counting attachment at the other end of the bed. When 
fitted with these attachments, the press produces 
blanks which are stacked in a hopper and “chopped” 
off to proper height by the automatic counter. Later 
these stacks of counted laminations are checked for 
height or thickness within a narrow range of toler- 
ance, the adjustment being made selectively by vary- 
ing the thickness of one or more of the top laminations. 

The light-metal machining department operates on 
the same principle as does “steel machining” except 
for differences in the size and character of the equip- 
ment. It is responsible for the finish-machining of 
aluminum and magnesium parts as well 
as die castings. Much of the equipment 
consists of large one- and two-way Heald 
Bore-Matics, Ex-Cell-O precision boring 
machines of various types, Delta drills, 
some Ex-Cell-O three-way precision bor- 
ing machines, 4-Spindle Hydrotel pro- 
filer, Sundstrand automatic milling ma- 
chines, Cincinnati vertical mills, Natco 
multiple spindle drills, and a horizontal 
(Turn to page 96, please) 


Close-up of the work station of one 
of the V & O presses in the punch 
press department, It handles the 
piercing and blanking of lamina 
tions and is provided with the at- 
tachment at the right for automati- 
cally counting and stacking. 












Improving Engine Parts by Direct 
Measurement of Strain 


By R. G. ANDERSON 
Aluminum Co. of America 


N INCREASE in the maximum allow- 

able operating speed of rotating 
parts can often be obtained by so-called 
“overspeeding.” For simplicity, a uni- 
formly thick circular disk with a 
central hole will be used as an example. 
It is assumed that the thickness of the 
disk is relatively small in relation to 
its diameter and homogeneous material 
is used for its construction. Upon ro- 
tating this disk, tangential stresses are 
set up in the metal surrounding the 
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Fig. 1—Beneficial prestress ob- 
tained by overspeeding a rotating 
disk. 


central hole. The tangential elastic 
stress distribution, symmetrical about 
the axis of the disk, can be illustrated 
by Curve D in Fig. 1. Upon increasing 
the rotative speed of the disk, a speed 
is reached at which the metal surround- 
ing the central hole has been stressed 
above the proportional limit but below 
the ultimate strength of the material. 
The theoretical stress distribution for 
this condition, assuming elastic action, 
can be illustrated by Curve A. This 
stressing is not compatible with the 
yield strength and a more nearly cor- 
rect distribution is shown by the broken 
line, Curve B. Upon stopping the disk, 
a tangential-residual stress condition 
will be set up. These residual stresses 
result from the permanent set of the 
material at the hole. The portion of 
metal which has yielded is compressed 
by the elastically strained outer por- 
tion and equilibrium is established by 
the tensile stresses set up in the outer 
portion. 

The tangential residual stress, pro- 
duced at the hole by stressing the ma- 
terial in the plastic range, is opposite 
in sign to the stressing produced by 
rotation of the disk. This condition 
produces a favorable effect on the final 
distribution of the stresses in the disk. 

When the disk is again rotated, the 
tangential stressing in the disk may 
be obtained by the algebraic addition 
of the elastic Curve A and the residual 
Curve E. The stress distribution under 
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this condition will be as shown by 
Curve B. The stress distribution for 
any speed below the proof speed may 
be obtained in this manner. 

If the proof test speed is set to 
produce stressing as shown by Curve 
B, the stress distribution at the rated 
speed will be represented by the Curve 
C. The maximum tangential stress in 
Curves C and D are equal. If Curve 
D represents the tangential stress dis- 
tribution at the maximum rated speed 
where the stresses are within the in- 
itial proportional limit of the material, 
the increase in speed as the result of 
everspeeding will be the difference in 
speed required to produce the stress 
distributions as shown by Curves D 
and C. Upon increasing the rotative 
speed of the disk above the previous 
maximum speed, yielding will again 
take place and a new level of residual 
stresses will be set up on returning to 
zero speed. 


Crankcease Scavenge 
Target Engine 
By JOHN L. RYDE 
McCulloch Aviation, Inc. 


7 radio controlled target airplane 
is one of the little publicized but 
very interesting developments that has 
come out of the war, and particularly, 


the small non-man-carrying or “scale 
model” targets. These small ships, ap- 
proximately one-fourth scale, are 
launched by catapult and landed by 
means of a self-contained parachute. 
The special functions of these small air- 
planes present a number of engine 
problems, and the two-stroke crankcase 
scavenged engine has been used in 
nearly every case. 

The design and development of a 
four-cylinder engine, designated the 
Model 4300 was completed in 1944 and 
test flown in January, 1945. The bore 
and stroke is 3 by 3% in., giving a total 
displacement of 88.3 cu in. It was de- 
signed to operate on a mixture of 80 
octane gasoline and lubricating oil, the 
oil in proportion of eight per cent by 
volume. The compression ratio for this 
fuel was 7.2 to 1. Later, the fuel speci- 
fication was changed to 91 octane and 
the compression ratio raised to 8 to 1. 
To obtain as simple an arrangement as 
possible no gears were used, and all of 
the accessories were driven from the 
crankshaft free end. The magneto is 
driven directly at the end of the crank- 
shaft. The generator is mounted below 
and is driven by a belt from the engine 
half of the magneto coupling. The fuel 
pump is one of the new “miniature” 
diaphragm pumps mounted below the 
engine. It is driven by a pin running 





Fig. 2—Model 4300 

target engine (88.3 

cu in.) performance 
curves. 
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on an eccentric ground on the crank- 
shaft just behind the rear main bearing. 

With the exception of the center 
main, all the bearings are of the anti- 
friction type. This bearing design was 
selected to permit the use of as small 
amount of oil as possible in the fuel 
mixture. With anti-friction bearings, 
the lubrication is very satisfactory with 
the above oil mixture, and the plain 
center bearing is the only reason for 
maintaining this amount. Later tests 
on similar engines have indicated that 
a substantial reduction can be made in 
this quantity, as the cylinder lubrica- 
tion is more than adequate. 

The pistons have flat tops similar to 
four-stroke practice. The inlet ports 
are arranged to provide the necessary 
loop flow without deflectors. The con- 
ventional deflector is a source of trouble 
at high outputs, and with the smooth 
top piston, the heat input is less and 
the piston runs cooler. The two crank 
cheeks adjacent to the center main 
bearing sections are disks with suitable 
cutouts and together with this section 
form the rotary valves for the admis- 
sion of charge to the crankcases fore 
and aft. The fuel is admitted in a ven- 
turi located in the air scoop just above 
the center bearing section. 

After completion of the initial ex- 
perimental work, with 80 octane gaso- 
line and the lower compression ratio, 
the brake output was over 60 hp at 
4000 rpm corresponding to a bmep of 
over 68.0 psi as shown in Fig. 2. The 
cooling at maximum power was very 
satisfactory in that the cylinder head 
temperatures were less than 360 F 
measured under the spark plug. At 
maximum power and rpm, cylinder base 
temperatures averaged less than 220 F. 
The engine could be operated continu- 
ously at full throttle on the test stand 
with either the test club or flight pro- 
peller. 


Investigation of an Opposed 
Piston Light Aircraft Engine 


By JOHN W. OEHRLI 
and V. J. JANDASEK 
McCulloch Aviation, Inc. 


‘[ "HE tests described here were con- 

ducted on a single cylinder test en- 
gine of the opposed-piston, spark igni- 
tion type with a 83 in. bore and 2.5 in. 
stroke, each crank having total dis- 
placement of 35.3 cu in. The cylinder 
is located horizontally on the front face 
of the cast gear box which is the main 
structure and the overhung cranks are 
housed in separate cases. Nuts ad- 
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Large Attendance of Engineers 
at National Meeting in New York City 


VER 650 engineers, representing a good cross section of the 
development and administrative leadership of the American 
aeronautical industry, turned out for the SAE National Aero- 

nautic Meeting April 3-5 in New York City. Military and Naval top 
rank also were well represented. At the final session Myron Tribus, 
University of California, was awarded the Wright Brother Medal in 
recognition of his paper, “Report on Development and Application of 


Heated Wings.” 


The abstracts that follow give the highlights of some of the 
papers that were presented at the technical sessions. Excerpts from 
other papers will be published in AUTOMOTIVE and AVIATION INDUS- 


tries in the near future. 


jacent to one crankcase position the 
cylinder axially and thus facilitate 
changing the port timing. The intake 
crank and crankcase assembly are 
movable horizontally to provide vari- 
able crank centers. Since the cranks 
are overhung and relatively simple in 
design, they are easily replaced and 
thereby provide a means of changing 
the stroke. 

The drive is transmitted from the 
cranks to combination spline and flange 
type couplings permitting rapid adjust- 
ment of the angular relation of one 
crank with the other. This feature 
was very useful in the determination of 
effect of phase angle variation on per- 
formance. From the couplings, the 
drive is taken through spiral bevel gear 
sets to the output shaft of the engine 
which is coupled to a dynamometer at 
one end and drives the accessories 
through a spur gear at the opposite end. 

Fig. 1 presents the air and fuel flow 
characteristics obtained from the single 
cylinder research engine at 4000 rpm. 
The results shown are the averages of 
many runs and represent data as ob- 
served at 29.2 to 29.7 in. hg barometric 
pressure with a 200 F inlet manifold 
air temperature before fuel injection. 
This represents an ample allowance for 
conservative supercharger performance 
with inlet temperature of 110 F and 
higher manifold pressures than re- 
quired. Both air-cooled and _ liquid- 
cooled cylinders are represented in the 
above data. The indicated horsepower 
was determined conventionally as the 
sum of the brake and friction horse- 
power for each test run. All tests were 
run with 80 octane fuel. 


It is to be noted that the power out- 
put is approximately proportional to 
the breathing capacity of the engine as 
shown by the air consumption in Fig. 3. 
Further, the air consumption in per 
cent of piston displacement indicates 
that air is not being wasted, which is 
remarkable since a flow of 75 per cent 
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Fig. 3—Air and fuel flow vs. indi- 
cated horsepower at 4000 RPM. 


of the piston displacement represents 
an output of one bhp per cu in. The in- 
dicated specific air consumption com- 
pares very favorably with the best 
large four-stroke engines. Fig. 4 is 
shown primarily to illustrate the range 
of fuel-air ratios permissible for steady 
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firing of the charge. This is quite sim- 
ilar to good four-stroke performance. 
The fuel consumption curve shown is 
the average of four separate tests ob- 
tained with various cylinders, port di- 
mensions and timings. 

The most important factor affecting 
scavenging efficiency and manifold 
pressure was found to be the exhaust 
blowdown factor. We define this term 
as the product of exhaust port area 
and the time interval from exhaust 
port opening until the inlet port opens. 
With the shape of ports used in our 
work, an accurate approximation is 
one-half the total exhaust port area in 
sq in. at end of blowdown times the 
interval in crankshaft degrees. Al- 
though the crankcase oil flow is in- 
creased to provide piston cooling, ade- 
quate cylinder wall lubrication was 
attained with oil consumption values 
of 0.007 to 0.012 lb per bhp-hr. 


Maximum Lift as Affected by 
Variations of Mach and Reynolds 
Numbers 


By JOHN R. SPREITER 
and PAUL J. STEFFEN 
NACA, Ames Aeronautical Laboratory 


COMPILATION has been made of 

maximum-lift-coefficient data ob- 
tained in flight with six pursuit-type 
airplanes embodying typical conven- 
tional and low-drag airfoils. These 
flight data, obtained in gradual stalls 
over a range of Mach numbers from 
0.15 to 0.72 and of Reynolds numbers 
from 4,400,000 to 19,500,000, have been 
analyzed together with pertinent model 
and airfoil data obtained in several 
wind tunnels. 

It was found that the maximum lift 
coefficient, varied with Mach number 
down to Mach numbers of approxi- 
mately 0.15. When the effects of 
Mach number were considered, as well 
as those of Reynolds number, good cor- 
relation was found to exist between 
flight data and available wind-tunnel 
data, provided buffeting or other fac- 
tors did not prevent attainment of the 
actual maximum lift coefficient. The 
same considerations provided good 
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agreement among limited airfoil data 
from various wind tunnels. 

At subcritical Mach numbers, the 
maximum lift coefficient obtainable in 
gradual stalls decreased steadily with 
increasing Mach number for all air- 
pianes tested. The effects of Reynolds 
number were determined for three of 
the airplanes and found to be quali- 
tatively as described in NACA Rep. 
No. 586; quantitatively, the effects of 
Reynolds number on the maximum lift 
coefficient decreased progressively with 
increasing Mach number, becoming nil 
at a Mach number of approximately 
0.55. The critical Reynolds number 
increased nearly linearly with Mach 
number. 

In the supercritical Mach number 

range, the gradual stall maximum lift 
coefficient of conventional airfoils con- 
tinued to diminish with increasing 
Mach number, while that of the low- 
drag airfoils reached a minimum at a 
Mach number between 0.40 and 0.55 
and then began increasing until sec- 
ondary peak values were reached at a 
Mach number between 0.60 and 0.66. 
At supercritical Mach numbers, no ef- 
fects of Reynolds number were ap- 
parent for two of the three airplanes 
on which pertinent data were obtained. 
On the third airplane the maximum lift 
coefficient was affected by Reynolds 
number but the phenomenon appeared 
to be basically different from that ex- 
perienced at subcritical Mach num- 
bers. 
* In comparison with the flight data 
obtained in graduad stalls, information 
regarding abrupt stalls indicates that 
the maximum lift coefficient increases 
approximately linearly with increases 
of pitching velocity and appears to 
reach a limit maximum lift coefficient 
at higher pitching velocities. This 
limit maximum lift coefficient appears 
to be relatively independent of Reynolds 
number but decreases rapidly as the 
Mach number increases. From avail- 
able data, it appears that for Mach 
numbers of less than about 0.55, the 
value of the limit maximum lift coeffi- 
cient was much greater for NACA con- 
ventional airfoils than for NACA low- 
drag airfoils. 





Evolution of a New “Workhorse” 
Airplane for the Airlines 


By M. B. BASSETT 
Glenn L. Martin Co. 


N IMPORTANT question that had to 
be answered before even a pre- 
liminary new airplane design could be 
laid down on the drafting board was: 
How far do most air travelers fly? It 


.was found that 69 per cent of air travel 


was under 500 miles, 12 per cent from 
500 to 800 miles, and 19 per cent more 
than 800 miles. Thus, preliminary 
work established the necessity for pro- 
viding a new workhorse airplane for 
ranges up to 500 miles with low-cost 
operation, higher speeds, improved pas- 
senger comfort, increased seating ca- 
pacity and, of course, a high degree of 
safety. 

Since twin-engined airplanes had es- 
tablished remarkable safety records 
and proved themselves satisfactory for 
medium ranges, economy was the cri- 
terion chosen for deciding the number 
of engines to install. After making 
and studying designs having two, three 
and four engines, it was found that the 
twin engine design was unquestionably 
the most economical for the following 
reasons: (1) less engine weight per 
installed horsepower, (2) less over-all 
airplane drag, (3) lower airplane first 
cost, (4) shorter time for engine run- 
up, starting, and airplane maneuvering, 
(5) less equipment and control weight, 
(6) higher cruising speed with more 
economy than an airplane with more 
engines when both types were designed 
for the same operating conditions to- 
meet Civil Airworthiness Requirements. 

Intimately tied in with airplane 
cruising speed are wing loading and 
size of power plant which were subjects 
for extensive research to determine the: 
most economical combination. Many 
engineers and airline personnel argued 
that a slow airplane w:th small engines. 
and large wings would be most eco- 
nomical while there were those who- 
were equally convinced that a fast air- 
plane could be obtained at no extra 
cost if higher wing loadings were em- 
ployed. Two separate and distinct ap- 
proaches were taken to secure the 
answer to this problem. 

The first method was to make a 
series of actual preliminary designs 
employing different size power plants 
which were then available. The air- 
planes were designed to carry a fixed 
payload over average ranges of 400 to- 
800 miles. Each airplane had to be de- 
signed to meet certain operational 
limitations. For example, the Civil 
Airworthiness Requirements had to be 
met at a one-engine inoperative en- 
route altitude of 10,000 ft. The air- 
port altitude limit for maximum take- 
off weight and for landings was 4000 ft. 

The results of this first study, com- 
pleted in 1943, showed that the faster 
airplanes with higher wing loading 
were most economical and that the only 
limit to wing loading was the high lift 
device which could be developed to meet 
the then existing limit of 80 mph for 
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stall speed. Landing distance was also 
found to become critical at higher stall 
speeds. For example, the landing dis- 
tance required at a stall speed of 80 
mph was approximately 3750 ft. 

The change in operating cost with 
wing loading is shown in Fig. 6. Some 
of the factors which result in lower 
operating costs for the airplanes with 
higher wing loading are higher speed 
and reductions in over-all drag, in de- 
sign load factors, in wing and tail 
weights, and in gross weight of the air- 
plane to do a given job. 

Instead of using actual power plants 
and designs, a comprehensive study 
was made assuming values for the 
weights of power plants, wings, etc., 
thus eliminating variables resulting 
from use of power plants of different 
manufacturers. A theoretical power 
plant just large enough to meet the 
operating criteria was assumed to be 
installed in airplanes with various 
wing loadings. 

Since the theoretical airplanes were 
designed to carry a fixed payload 300 
miles, the fuselage space was held con- 
stant. However, gross weight varied 
with wing loading, power loading and 
fuel. Cruising speed was allowed to 
vary for all airplanes and was com- 
puted at 60 per cent of normal rated 
power. As in the original study, cer- 
tain criteria such as enroute ceiling 
and airport altitude were held constant. 

Fig. 7 is a plot of per cent changes 
in operating cost versus wing leading. 
This curve indicates that the higher 
wing loadings, of approximately 40 to 
50 psf, are most desirable. The prac- 
tical limitation to the wing loading is 
the maximum lift coefficient that can 
be obtained for landing to permit use 
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Fig. 7—Per cent change in operating cost vs. wing loading for two-en- 
gined transport at cruising 60 per cent meto power, constant payload, 300 
mile range and 10,000 ft altitude. 


of airports with reasonable runway 
lengths. 


Development of Magnesium Alloys 
As Aircraft Materials 


By J. C. DOHAVEN 
Battelle Memorial Institute 


y= recent developments in foun- 
dry technology have pointed the 
way for the commercial production of 
low-impurity magnesium castings. 
There is reason to believe that in the 
not-too-distant future, magnesium cast- 
ings made from low-impurity metal will 
be commercially available. The low, or 
zero, zinc-containing alloys may, there- 
fore, be used, because with low impuri- 
ties, these alloys have salt-atmosphere 
corrosion resistance equal to the higher 
zine alloys. The low-zinc alloys have 
better feeding characteristics, require 
fewer risers, and are easier to heat 
treat than the higher zinc alloys. The 
techniques which may permit the pro- 
duction of the high-purity alloys in the 
foundry also show promise of cutting 
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production costs. This factor, plus the 
higher yield of castings made possible 
by use of the low-zine alloys, should 
make available in the future, cheaper, 
more corrosion - resistant magnesium 
castings of very high quality. 

While still on the subject of castings, 


‘it is in order to mention the elevated- 


temperature properties of some of the 
newer, cast-magnesium alloys. The 
usual magnesium alloys containing 
aluminum, or aluminum and zinc, ex- 
hibit a dropping off of mechanical prop- 
erties, as their temperature rises above 
250 F. The CM62 alloy, containing six 
per cent cerium and two per cent man- 
ganese, has lower room-temperature 
properties than the usual magnesium 
alloys, but retains a surprisingly large 
proportion of these properties up to 
temperatures in the neighborhood of 
600 F. Experimental alloys of this gen- 
eral type, still in the laboratory stage, 
are showing even better room- and ele- 
vated-temperature properties than the 
CM62 alloy. Especially in the higher 
temperature ranges, they appear to be 
superior to any known aluminum-base 
alloys. Different melting practice must 
be employed for these alloys than for 
the ordinary magnesium alloys, and 
their foundry characteristics are not 
of the best. However, certain of the lat- 
ter difficulties have been overcome, and 
continued investigations may point the 
way to practical methods for the manu- 
facture of commercial castings. Be- 
cause of their light weight and very 
good elevated-temperature properties, 
it is expected that these alloys will find 
application in such fields as gas-turbine 
compressors, pistons, and _ cylinder 
heads. 


French Vehicle Tax for Increased Research 


French automobile manufacturers are 
to be provided with funds for research 
and experimental work based on a tax 
of 0.8 per cent of the selling price of 
their vehicles. It expected that for the 
present year the amount will be about 
$1 million, but will increase as produc- 
tion rises. 

Under the arrangement, 0.4 per cent 
will be given to automotive manufac- 
turers, who will be under an obligation 
to make use of it for laboratory work. 
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The other half will be turned over to 
the C.E.T.A.C., a research organization 
already in existence, with central offices 
in Paris and a well equipped laboratory 
and staff, having originally belonged 
to the Automobile Club de France. This 
research organization is prepared to 
carry out any kind of work required of 
them by manufacturers and also under- 
take research work in the general in- 
terests of the industry. As an example, 
the laboratory is at present making 


scientific examinations of German vehi- 
cles and designs and has a certain num- 
ber of American Army vehicles under 
test. 

A recent valuable acquisition to the 
C.E.T.A.C. is a State laboratory at 
Bellevue, near Paris, specially equipped 
for experiments in the heat treatment 
of metals and possessing a full sized 
wind tunnel. It is claimed that this 
tunnel, capable of receiving a full sized 
car, is the only one of its kind. 
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O OBTAIN the max- 


imum benefits from the use 
of silver brazing alloys, it is 


ples of design and procedure 
be followed. The design of 
the joint is largely governed 
by the shape of the parts to be joined. However, the selection of 
a lap or butt joint is controlled by such factors as ease and uni- 
formity of preparation, the reliability of finished product and 
economy of operations. While it must be admitted that butt joints 
can be brazed and will yield strong connections, it must also be 
realized that this joint requires the most careful preparation. Gen- 
erally speaking, the lap type of joint proves more economical 
for production work as toler- 
ances can be easily met with 
the forming and machining op- 
erations commonly employed in 
shops. 

Successful use of silver braz- 
ing alloys requires that clear- 
ances between the members 
joined be held between two to 
three thousandths of an inch if 
maximum strength is to be ob- 
tained. This fact has been de- 
termined by a large number of 
laboratory tests supplemented 
by actual field experience and 






























Motor generator induction machine 
setup for silver brazing hydraulic cyl- 
inder tail wheel assembly at North 
American Aviation plant. Note use of 
aligning fixture. 
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Chrome moly steel mounting brackets 
silver soldered at North American. 


it has been found that as the 
joint is widened, the strength de- 
creases. As for example, silver 
brazing alloys have a tensile 
strength of 45,000 to 60,000 psi. 
However, joints with a clearance 
of .001 to .003 will test over 100,- 
000 psi and, depending on the ma- 


terial joined, will approach a maximum of 


135,000 psi. 

The reason for keeping this clearance 
small will be appreciated when it is realized 
that most of these joints are stressed in 
shear. If the cross section of alloy is too 
great, bending stresses will be set up, caus- 


Application of High 


necessary that certain princi- - ilv er B Ta 71 n = an d 


By Herman A. Folgner 


West Coast Manager, 
Handy & Harmon 


AUTOMOTIVE and AVIATION INDUSTRIES 





ing failure to occur at low values. 

Silver brazing alloys, when 
molten, are very fluid and water 
like and with joint clearances of a 
few thousandths of an inch, capil- 
lary action causes the alloy to flow 
throughout the joint area in all 
directions. It is unnecessary, and 
as a matter of fact objectionable, 
to have large fillets which are 
common with other methods of 
metal joining. They do not add 
materially to the strength of the 
joint and certainly not in propor- 
tion to the cost. 


Frequency Heating to 
Silver Soldering 


The other critical dimension in the design of brazed 
lap joints is the depth of lap. This is usually set at 
three times the thickness of the thinner member 
joined. In the case of dissimilar metals, it may be 
necessary to calculate this value. This may be done 
by computing the strength, either total or on a unit 
length basis, of the weaker member and equating it 
to the area of braze multipled by the unit shear 
strength of the brazing alloy, using a unit shear 
strength of the brazing alloy of 25,000 psi, and the 
factor of safety. 

In calculating the area in this equation, the length 
of joint will be known, but the depth of lap will be 
unknown. By solving for this unknown, the necessary 
depth of lap will be found. The factor of safety may 
be taken as between two and five, depending upon 
service conditions and the type of stresses involved. 
For low stresses and static loading, a value of two 
will be sufficient. Where dynamic stresses are in- 
volved, a higher value should be employed. These same 
figures plus the clearance of the joint will permit the 
calculating of the theoretical quantity of alloy neces- 
sary to make the joint. 

Lap or shear type joints are more widely used in 
silver brazing and with tubular or round members 
they are particularly adapted to induction heating. 
They have the advantage of providing a bonding area 
which can be varied to meet specific requirements and 
a greater safety factor against breakage and leakage 
can be employed. Lap joints can be easily sssembled 
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External and _ inter- 

nal induction coil 

setup for silver braz- 
ing parts. 


and permit greater opportunity for the support of the 
joint members in maintaining proper clearances. 

As stated, in order to produce maximum strength 
of joints, a clearance of 0.001 in. to 0.003 in. is re- 
quired. This is true however, only when both parts 
of the joint are made of metal having nearly equal 
co-efficient of thermal expansion. Also, it is assumed 
that the joint members are uniformily heated, rela- 
tively slowly. If these conditions are not met, then 
it is necessary to modify the 0.001 in. to 0.003 in. 
clearance, and the direction of change, that is, whether 
a greater or less clearance should be employed will 
depend upon the conditions involved. 

Flow temperature of the silver brazing alloy to be 
used is one of the conditions. One which is widely 
used in low-temperature brazing, contains 50 per cent 
silver with the balance of approximately equal propor- 
tions of cadmium, copper and zinc. This alloy, known 
as Navy Spec. 47-5-13 Grade IV, is free flowing at 
1175 F. and readily penetrates close fitting joints of 
ferrous and non-ferrous materials with the exception 
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ofaluminumandmagnesium. There 
is another alloy of substantially 
the same composition, except that 
it contains 3 percent nickel. This 
alloy flows at 1270 F. and is used 
for the same classes of work as its lower melting 
counterpart. However, it finds greatest application 
where joints are loosely fit together and most impor- 
tant, in the field of carbide tool tipping and the re- 
clamation of damaged tools. The other alloy which 
has been developed for use in joining the non-ferrous 
metals only, contains 15 per cent silver, 80 per cent 
copper and 5 per cent phosphorous and is free flowing 
at 1300 F. as per Navy Spec. 47-S-13 Grade III. These 
three alloys have given industry a joining medium 
having high strength and ductility, flowing freely at 
temperatures just in the visible heat range. Induc- 
tion brazing permits taking full advantage of these 
properties. 

In considering whether a greater or less clearance 
should be employed, let us take for example, the join- 
ing of some relatively high thermal co-efficient of 
expansion metal, such as a bronze bushing into a 
steel sleeve. On certain diameters it would be pos- 
sible with even 0.003 in. clearance on a side to expand 
the bronze bushing upon heating, so much that the fit 
at the interface of the bronze and steel tube will be 
so tight as to prevent actual flow of the alloy into the 
joint. Greater initial clearance of joint is therefore 
necessary. If the reverse relationship of metals is 
employed, that is, the joining of steel tubes inside of 
bronze sleeves, less clearance obviously would be indi- 
cated to have good capillary clearance. 

Let us assume that two tubular members of the 
same or similar co-efficience of thermal expansion 
metals are being joined, and induction heating is em- 
ployed to heat the parts. If the coil is placed around 
the outside member it will get hotter more rapidly 
than the inside member, causing the former to expand 
so that a silver brazed joint of intermediate strength 
will result. A tighter fit, even approaching as much 
as .005 in. interference of parts could be tolerated, 
depending on the diameter and flow temperature. Parts 
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(1) Preparing heavy steel section of 

an air vise for joining to a thin steel 

shell, A—Applying Handy-flux. B 
—Groove for Easy-flo. 


(2) Brazing the two parts by induc. 
tion heating in a pressure type jig. 


(3) Finished air vise. 


that have a slight press-fit of the joint members have 
the additional advantage of serving as their own jig 
to keep them in proper alignment during the heating 
operation. Also, better heat transfer from one mem- 
ber to the other is possible. If the heating coil were 
placed inside the tube the reverse condition would 
develop and therefore, a greater clearance would be 
indicated. 

A very important consideration in connection with 
induction brazing with silver brazing alloys closely 
associated with the design and fit of joints are the 
necessary considerations for applying the alloy. Due 
to the high degree of ductility and malleability of 
silver brazing alloys, they can be fabricated into a 
wide variety of sizes and shapes, thus making it 
possible to obtain them in the form most convenient 
and economical.for the different conditions under 
which they are used. With the wide acceptance of 
these alloys for use in high speed, large quantity 
production, the use of preplaced inserts of alloys is 
gaining considerable favor. When tubular members 
and fittings are to be joined, rings can be made from 
rectangular strip or round wire and inserted in 
grooves cut in the fittings before assembling and 
heating. The ring inserts must be large enough to 
provide sufficient alloy to completely fill the joint, 
and allow a small excess. These rings need not always 
be inserted in grooves but can be placed on top of the 
members right at the joint. The insertion of sheet 
from .003 in. to .010 in. thick in thickness into the 
joint gives good results when joining members with 
lap, scarf or butt joints. Washers may be made from 
thin sheets and used as inserts for joining flanges, 
spuds and similar type fittings to tanks and other 
articles. While washers, when blanked from sheet 
are more expensive than rings, at the present time 
there are methods being developed for coining rings 

(Turn to page 78, please) 
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F Meee approach to the problem of 
balancing connecting rods has been 
developed in a special-purpose machine 
designed and built by Snyder Tool & 
Engineering Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Whereas previous machines have pro- 
vided for two distinct operations— 
weighing the part, then removing it 
from the scale and milling it—this new 
set-up provides for the part being 
placed in the fixture and remaining 
there throughout the operation. 

The fixture is attached to two scales 
which register the amount of over- 
weight at either end of the rod. Posi- 
tive end stops for the depth of the cut 
are adjusted by means of handwheels 
on which the reading is set to corre- 
spond with the readings on the two 
scales. 

With this adjustment set, the cycle 
starter button is pressed and the ma- 
chine goes through its cycle which is: 
automatically clamping the part in the 
fixture in fixed location, rapid advance 
of both milling units against their ad- 
justed solid stops, and feeding the mill- 
ing cutters through the work. 

Cutters then pull away from the 
work and settle down to starting posi- 
tion. The clamps release automatically 
and the work piece hangs freely on the 
scale rods, thus giving the operator an 
immediate and automatic check on the 
accuracy of the cutting operation just 
completed, without the necessity of re- 
moving the connecting rod from the 
working position. 

Chips and coolant pass through the 
fixture body into a coolant and chip 
trough in the rear of the machine. Most 
of the hydraulic equipment is housed 
within the welded steel base. 

This machine was developed to take 
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a variety of connecting rods varying 
from seven to thirteen inches in length. 
This is achieved by making one scale 


of a duplex Ultra-Speed welding ma- 
chine, supplied by Progressive Welder 
Co., 3050 East Outer Drive, Detroit 12, 
Mich. The machine has two welding 
positions—one for left hand and one 
for right hand fenders. -Either position 
can be operated individually, or both 
right and left hand fenders can be 
welded simultaneously. Thus, two oper- 
ators can maintain a continuous supply 
of matched fenders at the rate required 
by the final assembly line. In this ma- 
chine the dust shields are welded to the 
18 gage steel fender. 





Duplex Ultra-Speed welder 


movable and providing for each part 
a separate fixture adapter with corre- 
sponding balancing weights. Milling 
units are adjusted for different con- 
necting rod lengths and for cutter wear. 

Stock is milled off the connecting rod 
at both ends with end milling cutters 
and slab milling cutters, depending 
upon the shape of stock to be removed. 

Production estimates are on the 
basis of an average connecting rod be- 
tween the above limits and are 64 
cycles an hour at 80 per cent efficiency. 


TH coordinated production of right 

hand and left hand fenders at 150 
units per hour has been simplified by a 
leading manufacturer through the use 


Snyder connecting 
rod balancing ma- 
chine 


The machine is so designed to permit 
it to be split in two sections and the 
halves moved to separate locations if 
desired. Each side has its own welding 
transformer, Ultra-Speed current dis- 
tribution switch, timing circuit and con- 
tactor. One hydraulic power unit fur- 
nishes welding and clamping pressure 
to both sides of the duplex machine. 
Thus only an additional hydraulic 
power unit need be supplied to operate 
the two halves individually. 

Three types of welding guns are in- 
corporated in the machine; a standard 
direct action type, a bell crank type to 
provide the greater clearance required 
at several points for easy loading of 
the parts and a floating type gun, 
mounted on the main table, to provide 
the extreme clearance required to clear 
the major flanges of the assembly. Both 
integral loading fixtures are provided 
with adjustable positioning arms for 
accurately locating the headlamp 
mounts, for a wide range of fender 
lengths. 


Hv duty, high production machin- 

ing operations on castings, forg- 
ings, and tubing parts up to 12 in. in 
diameter can be effectively performed 
on the new single-spindle automatic 
chucking machine designed and manu- 
factured by the National Acme Com- 
pany, 170 East 131st Street, Cleveland 
8, Ohio. Named the “Chuck-Matic,” 
this new chucker speciaizes in straight, 
internal or taper boring, form turning 
or form boring, external turning, form- 
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ing, facing and chamfering. 

The air-operated “Chuck-Matic” is 
said to be the first single spinde chuck- 
ing machine especially built to accept 
“all carbide” tooling. ‘Correct surface 
speeds for carbide tooling can be easily 
selected. In addition the compact, 
stubby frame helps avoid tool chatter 
by effectively absorbing the heavy cut- 
ting pressures inherent to machining 
operations using carbide tools on tough 
alloy materials at heavy feeds and high 
speeds. 

The “Chuck-Matic” is 64 in. long by 
45 in. wide by 64 in. high. Weighing 
7350 lb, the machine is built from only 
two major castings, the base and frame. 
Cutting cycles are powered by a 15 hp 
motor, with a 2 hp motor being used 
for high speed clearance movements of 
the toolslides. 

As a means for simplifying setting- 
up work, only two toolsides are in use 
—this leaves the maximum amount of 
space available for loading work. With 
these slides a maximum boring length 
of 3% in. and a turning length of 4% 
in. can be obtained. End-working tools’ 
return distance for chuck clearance is 
6 in. 

High and low speed cams governing 
the working and clearance cycles of 
the machine are mounted on a disc at 
the rear of the chucker. These cams 
can be changed to effect the same feed 
for a shorter cam rise. This feature 
means toolslide cams do not need to be 
changed for many short run jobs where 
setting up time is the most important 
factor. 

Normal position of the operator is at 
the front of the “Chuck-Matic” at all 
times. The four-step operating se- 
quence consists of (1) load work, (2) 
start spindle rotation, (3) allow ma- 
chine to perform cutting operations 
automaticaly, (4) unload the machined 
work. Chuck jaws are opened and 
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Chuck-Matic single 
spindle automatic 
chucking machine 


closed by air power, controlled from a 
foot pedal located at the base of the 
machine. 

A snap-lock limit switch prevents the 
foot pedal from operating the air con- 
trol circuit to open the chuck while the 
spindle is in motion. When air pres- 
sure falls below an established mini- 
mum, a safety valve operates to stop all 
machine movements. 


QpPimmus EQUIPMENT COMPANY, 269 
Church Street, Matawan, N. J., has 
just introduced a new continuous-type 
washing machine for handling large 
numbers of metal parts on racks, be 
fore plating, painting or any similar 
process. It will handle any type of 
parts provided they are free-draining, 
and the sprays have free access to the 
parts. The output of this machine is 
high—60 racks per hour being a com- 
mon figure. 
_ This new machine can be used as a 
single stage washer, or it can handle 
a number of successive operations, alka- 
line, acid, or neutral. With slight alter- 
ations, this machine can take care of 
a series of different operations—wash- 
ing, rinsing, drying, pickling, cyanide 
treatment, etc. If an acid solution is 
used, the machine is furnished built of 


Optimus continu- 
ous-type washing 
machine 





acid-proof material. In most cases, it 
is desirable to use it only as a washing 
and rinsing machine. Its greatest use 
is for the cleaning of buffing composi- 
tions after buffing and before plating. 

The machine works closed and may 
be connected to an exhaust blower so 
that fumes, unpleasant odors or ex- 
cessive heat is not developed. It can be 
heated by steam, gas or electricity. 

A number of manifolds with spraying 
nozzles are mounted on all sides of the 
washing chamber. Solution circulation 
system includes a pump, piping, series 
of filters and strainers to filter the so- 
lution before it is taken by the pump 
and all necessary heating devices and 
accessories. 

The conveyor is an overhead chain 
type winding around two end sprockets 
driven by motor and speed reducer with 
variable speed pulley. 

Machine is supplied entirely ready to 
use and may include electric panel, all 
switches and exhaust blower. Side in- 
sulation may be provided for comfort 
of the operators. Thermostatic control 
is available for any type of heating. 


A. WoopworTH Co., 1300 E. Nine 

* Mile Rd., Detroit 20, Mich., is in- 
troducing to manufacturers its two 
new “Miniature” Cone-Lok jigs, which 
have the same Cone-Lok mechanism and 





Miniature Cone-Lok jigs 


the same construction as the larger 
sizes, with hardened and ground alloy 
steel working parts. Having a mini- 
mum of wearing parts, they may be 
assembled or dismantled in a very few 
moments and can be converted from 
right to left hand operation in two min- 
utes, using no additional parts. 

The moving parts operate in an oil 
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bath, which keeps chips and cutting 
oils from contact with any of the in- 
ternal parts. New safety features are 
incorporated which provide maximum 
protection from accidents. No move- 
ment of working parts is possible with- 
out action of the operating lever. The 
tray is positively clamped at any loca- 
tion in up or down strokes and any 
sudden weight or pressure applied to 
the tray instantly throws the second 
“Cone-Lok” into action, thus securing 
the tray at the original position. 

Two Miniature size pump jigs are 
now available for working spaces of 1 
in. by 1 in. by 1 in. and 1 in. by 2 in, 
by 1 in. 


OVRO-NELSON Co., 1931 Antoinette 
St., Detroit 8, Mich., has developed 

a new centrifugal feed unit for single 
or multiple operation in any plane or at 
any angle, completely automatic with 





Govro-Nelson Model K unit 


electrical controls. This Model K unit 
is suitable for drilling, reaming, coun- 
tersinking, spotfacing, and hollow mill- 
ing. With a spindle speed of 3450 rpm 
(full load), the range of operation is 
controlled by the size of tool that can 
be operated at this spindle speed. 

The centrifugal mechanism runs in a 
bath of oil. Seals at the motor and 
spindle retain the oil and prevent entry 
of coolant. Slow feed for reaming or 
rapid movement for other operations 
are provided by the built-in rate of 
feed control. The centrifugal feed 
automatically compensates for dull tools 
or hard spots, thus protecting the tools. 


U= of induction heating with some- 
what the same flexibility as the 
soldering iron or oxy-acetylene torch is 
now possible by means of the flexible 
lead and coil set-up offered to the trade 
by the Induction Heating Corp., 389 
Lafayette St., New York 3, N. Y. 

The heating coil is mounted on a 
grip-type handle and is connected to a 
standard thermonic output transformer 
by specially designed flexible leads. 
This innovation greatly extends the 
scope of applications of high-frequency 
induction heating since it is no longer 
necessary to bring the work to the heat- 
ing coil. 

By means of flexible leads, the coil 
can be brought to the work so that 
bulky assemblies, which previously did 
not lend themselves to induction heat- 
ing, can thus gain the advantages in- 
herent to the use of induction heating 
equipment. Suitable for both heat 


May 1, 1946 


Thermonic flexible leads and coil 


treating and brazing, this new coil is 
being used in annealing such sections 
as the ends of large shafts and in braz- 
ing large, tubular steel assemblies. 

The heating coils used can be either 
single or multi-turn coils, although the 
single-turn inductors limit to some ex- 
tent the amount of power which may 
be transferred into the work. 
A NEWLY improved bench type spot 

welder is being marketed by Weldex 

Inc. of 7310 McDonald Ave., Detroit 
10, Mich. This machine is a 3-kva, 
220-volt, 60-cycle, single-phase, air- 
operated, foot-controlled, electronically- 
timed, adjustable pressure switch, pre- 
cision welder. This welder, known as 
Weldex Model 263-A, is recommended 
by the maker for spot welding of light 
weight metals up to 18 gage C.R.S. 
or equivalent. 

Machine measures 21 in. high, 10 in. 
wide and 23 in. deep, has new stream- 





Weldex Spot Welder 


line body, air dry enamel finish and 
weighs approximately 135 lb when 
ready to ship. 


pPasovorson measurement of waviness 

on bearing races can now be accom- 
plished by an instrument called the 
Race Tester, announced by Physicists 
Research Co., Ann Arbor, Mich. This 
instrument quickly gives the average 
height of the waviness on ball and 














Race Tester 


roller bearing raceways. 

The Race Tester is essentially a pro- 
duction instrument for use in race 
grinding and finishing departments. 
Operation consists of slipping the race 
to be measured on a rotating spindle, 
holding the converter against the race- 
way, and noting the meter readings. A 
speaker and oscilloscope are also pro- 
vided for further analysis of the sur- 
face. 


Two new optional features have been 

added to Cooley muffle type electric 

furnaces manufactured by the Cooley 
(Turn to page 85, please) 


Campbell No. 725 Autocutter 


This new abrasive 
cutting machine, 
made by Andrew C. 
Campbell Division of 
American Chain and 
Cable Co., Inc., 929 
Connecticut Ave., 
Bridgeport, Conn., 
cuts practically any 
material up to 2% 
in, in diameter into 
lengths up to 19 in. 
An automatic adjust- 
ment of the down- 
feed of the wheel 
compensates for 
wheel wear. The 
oscillating head in- 
creases speed and 
adds to wheel life 
when cutting larger 
sizes. 











HAT Germany was particularly interested in op- 
erating economy over modern, high-speed highways, is 
revealed in an experimental BMW automobile seized 
by the French at the Stuttgart Technical Institute and 
brought to Paris for a close examination at the French 
Auomobile Manufacturers’ Laboratory. The car is a 
six cylinder of 213 cu in. piston displacement, and ap- 
parently the only one of its size built by BMW. Acar 
of somewhat similar design, but of only 1200 cu in. 
displacement, won the Thousand Miles, the last race 
held in Europe, at the beginning of the war. It has 
been sought to get the best results at sustained speeds 
of 80 mph, but owing to the fact that synthetic rub- 
ber tires are used, the Technical Institute issued a 
warning against exceeding 75 mph. 

Streamlining and stability at speed, the overdrive 
and gasoline economy, air conditioning, constant work- 
ing temperature of the engine, and control of tire 
pressure from the driver’s seat are the points which 
received particular attention. 

The body is a compromise between the best stream- 
lined form and seating capacity. Wind tunnel tests on 
models give this form a drag coefficient of 0.196, com- 
pared with 0.185 for the best of the 10 models under 
test and 0.501 for the worst. The reason why this car 
takes second place is that the rear panel is practically 
vertical, with a width only slightly less than the maxi- 
mum of the car. 
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Documents seized at the institute indicate that 
elaborate experiments had been made with fins to 
secure stability at high speed. The conclusions ar- 
rived at by the German engineers were that a single 
fin, with or without slots, had very little effect on 
the stability, and might even be detrimental. To be 
effective, the fin must have excessive dimensions. The 
combination of two fins, with or without slots, was 
not much better. The best combination was found to 
be a pair of fins, practically forming a fixed keel and 
a rudder, which was used on the Stuttgart model. 
These fins were executed in plastics. A one-piece 
underpan is found on this car, the headlights are set 
into the fenders, the windshield is rounded into the 
side panels, and door handles, filler cap, etc., are re- 
cessed. Wheelbase is 118 in., tread 56 in. at the front 
and narrower at the rear, overall length 195 in., and 
weight with full load of passengers 4173 lb. 

The engine is of the same general design as the 
stock 122 cu in. BMW, with valves in the head oper- 
ated by pushrods and rockers, an unusually big air 
filter and a dual carburetor, the second portion com- 
ing into effect at nearly wide open throttle. The trans- 
mission provides four speeds and reverse, all being 


German 


Designed for Economy 
and Stability 
at High Speeds 


By W. F. Bradley 


Special Correspondent of 
AUTOMOTIVE AND AVIATION INDUSTRIES in France 


Water cooling system of the BMW seeks 
to maintain a constant working tempera- 
ture 
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Drive layout of the BMW car. 
Note the long torsion bars 





silent and synchronized, and in addition there 
is a manually operated planetary overdrive just 
behind the transmission. The ring gear has 84 
teeth, the central fixed pinion 30 teeth, and the 
three satellites 26 teeth, the overdrive ratio 
being 1.857 to 1. The rear axle ratio is 13-38, 
equal to 2.923 to 1. Tire size is 6.00-16. 

Independent front wheel suspension is by 
transverse spring and wishbone attachment and 
does not present any outstanding features. A 
rigid axle is found at the rear, the suspension 
system incorporating exceptionally long torsion 
bars, the forward ends of which are anchored 
at the level of the overdrive housing. 

It has been sought to maintain the engine at 
a constant working temperature, irrespective of 
road and climatic conditions. The fan is ahead 
of the radiator, and is driven through an elec- 
tro-magnetic clutch which does not come into 
action until a temperature of 194 F has been 
attained and which cuts out when the water 
temperature falls below 187 F. The base of the 
radiator is used as an oil cooler. No air passes 
through the radiator when starting up from 


BMW Experimental Car 


German experimental car 
tested at the French Auto- 
mobile Manufacturers Lah- 
oratory 
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(Right) Transmission and planetary over- 
drive disassembled 


(Below) Schematic drawing of air 
circulation 
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cold. There is a steam collector and condenser, with a 
return to the circulating system, and with the fan in 
front cold air can be directed into the body. The same 
pipes are used to admit hot air, when desired, this 
being directed to the base of the windshield or other 
parts of the body, where required. There is manual 
control for hot and cold air. This air conditioning 
system was used on the BMW racing car which won 
the Italian 1000 mile race a few weeks before the in- 
vasion of Belgium. 

Another unusual feature is the power inflation, or 
deflation, of the tires while the car is in motion. This 
allows the pressure to be automatically increased to a 
maximum of 344 atmospheres, or automatically de- 
creased to a minimum of 2 atmospheres. As certain 
parts are missing, this device was not tested by the 
French engineers in possession of the car. 

Road tests prove the high degree of efficiency of the 
layout both from the standpoint of comfort and 
stability. Although the French tests had to be made 
on ordinary roads, including much traffic, hills, and 
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built-up areas, they showed the 
real advantage of the overdrive 
for fuel economy. The following 
are the figures obtained, and 
these doubtless could be much 
improved on over specially-built 
German motor highways, with 
few hills and no traffic obstruc- 


tions: 

Average MPG 
Speed Engine (American 
(mph) RPM Gal) 

35 900 26.8 
51 1300 26.3 
61.5 1550 26.4 
77 1950 20.4 


Without the overdrive, gaso- 
line consumption at an average 
speed of 46 mph was 17.8 miles 
to the American gallon. At an 
average of 50.5 mph gasoline 
consumption was 15.5 mpg. In 
all cases the total weight of the 
car was 4173 lb. 


Piper Super Cruiser 


Now in Production 


Production is under way on the new Piper Super 
Cruiser, PA-12, which is a development of the HE-1 
used by the Navy as an ambulance plane during the 
war. The ship is manufactured under a new type 
certificate, however, and is claimed to be 10 mph faster 
than the original 100 hp cruisers built at the outset 
of the war. List price at Lock Haven is $2905. The 
Piper Aircraft Corp. has a backlog of 5086 orders for 
this model. Specifications are as follows: 


OE TD 6 ec cecteeesas 35.5 ft Rate of climb: — 

ing area .........- 79. f 1766 1D STOGS ...cc00e 510 fpm 
way Sree SO 8 6 ee ......0: 620 fpm 
Overall length .......<. 22.5 ft Landing speed ......... 48 mph 
MEME. whaedsciereccs cease 6.8 ft Take-off distance (1550 
Weight empty ......... 1000 1b BP MED we swtscccccees 480 ft 
Ce eer 750 Ib Landing distance (1550 , 

: | eee es 360 ft 

agreed pe ed eerie = ' ‘ Cruising range ...... 600 miles 

ae ee CRT ooee es sd Gas consumption, 


Engine, Lycoming horizontally  .,.. —o 6.5 gph 
opposed, four cylinder.100 hp Pie ol . 
Top speed .........0e0 115 mph 1550 Ib gross........ 17,800 ft 
Cruising speed ....... 103 mph TIS TH STOR... 15,500 ft 
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What an Automotive Production Man Has to Say About 


RITICISMS have been voiced against the standards 
CC being established for machine tools; these on the 

premise that such standards will retard future 
development. The feeling that exists in general how- 
ever, is that these standards will cause the design en- 
gineer to probe deep and to procure all details before 
attempting the design of a machine tool. With these 
standards as a guide the design engineer will know a 
great deal more about what is expected in the way of 
performance in the field. 

There have been a great many changes made since 
the original draft and there are a few in which there 
might be more than a little interest. One is 2.6.2 
which concerns the mounting of the control enclosure. 


Control—Mounting 


2 6 2 Automotive standard (in addition to 2.6.1 and 
eVeéie instead of “recommended practice’). When 
enclosure is mounted on the machine, the bottom of 
enclosure shall be two feet or more above the floor. 
When separately mounted the purchaser will mount 
enclosure at desired height. 


This originally stated that the control panel was to 
be at least two feet above the floor. There was some 
confusion as to whether this meant the panel or the 
enclosure. It was changed to read, that the Enclosure 
must be two feet or more above the floor. There has 
been plenty of controversy over this particular item 
which was specifically written to prevent the installa- 
tion of control panels at floor height in the base of a 
machine. If one like that could be seen about a year 
after it had been in use in a cylinder block or a piston 
department, it would be hard to understand why it had 
not blown itself out on the floor. Safety of the repair- 
man who, in order to work on an installation of that 
nature, is compelled to lie on the floor with his legs ex- 
tending into the aisles where there is danger of being 
hit by material handling trucks is another reason for 
the change. Several instances of accidents could be 
cited to support this change. 

Paragraph 2.6.4. now reads as follows: “All control 
equipment such as limit switches, brakes, solenoids, 
push button stations, etc., shall be mounted in a rigid, 
readily accessible manner in a reasonably dry and clean 
location free from the possibility of accidental opera- 
‘ion by normal movement of the machine or the opera- 
tor, protected so that it cannot be operated by acci- 
dent, and with enough clearance from surrounding 
surfaces as to make removal and replacement easily 
possible. All limit switches shall be applied so that 
accidental over-travel will not damage them. Solenoids 
for use in oil are acceptable.” 

Here again an endeavor has been made to make the 
electrification as safe as possible for both the opera- 
tor and the machine. If the wiring and the control 
units are kept clean and free from dirt, compounds 
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which carry iron dust, etc., there is little likeli- 
hood of them being inoperative due to short circuits 
at a time when they should be operative. The last sen- 
tence: “Solenoids for use in oil” was added at the 
June, 1945, meeting to allow for hydraulic jobs where 
many solenoid valves are designed and built to operate 
in the hydraulic fluid without trouble. 
Paragraph 3.2.3. concerns special motors. 


Type of Motor 


3 2 Automotive standard (in addition to 3.2.2) 
efieVe the use of the following must have purchaser’s 
approval in writing: Ring mounted motors either ver- 
tical or horizontal; Motors with machined end plates; 
Shaftless motors; Gear head motors; Double shaft 
motors; Special length shaft motors; Any motor not a 
complete NEMA frame of 1940; Motors other than 
original NEMA frames and horsepower ratings of 1940; 
All other than anti-friction bearing motors; Other than 
separate base mounted brackets; Multi-speed motors; 
Short-time rated motors. 


It should be easy to understand that a large indus- 
trial plant using from 10,000 to 30,000 motors must 
necessarily carry quite an inventory of spare motors. 
This would still be a very large item if nothing but 
standard foot mounted motors with standard dimen- 
sions were used throughout. It would be necessary to 
carry, for spares, at least five per cent of the total in 
operation. Now if only 20 per cent of the total were 
special motors, such as flange mounted, core fitted 
stators, gear head, double end shaft, special long 
shaft, new NEMA dimensions, sleeve bearing, motor 
mounted brakes, torque motors, etc., you can readily 
see the inventory of spares jump from five per cent to 
eight per cent or 10 per cent of the total in use. The 





From a paper presented April 9 at the Machine Tool Forum 
held at Westinghouse Electric Corporation, Pittsburgh. 
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industrial plant is built and operated for one reason— 
profit, and there can be no profit from idle motors. The 
plant engineer and the electrical engineer do not have 
the time to physically check every machine that comes 
into the plant. So it becomes very embarassing when 
some day or night a machine tool is found out of ser- 
vice because a little 4% hp flange mounted motor, hid- 
den in the base of the machine, where no one ever saw 
it before, is burned out and there is no spare for it. 
Therefore, it is suggested that the use of such special 
motors be approved in writing if they must be used. 

There have also been lengthy arguments about para- 
graph 3.3.3. which governs the size of a motor com- 
partment in a machine. 


Mounting of Motor 


3 3 Automotive standard (instead of 3.3.2) When 
eVeVe motors are mounted inside of a machine, the 
motor compartment must be of sufficient size to accom- 
modate a 60 cycle motor with terminal enclosure (orig- 
inal NEMA) one frame size larger than the maximum 
frame size recommended by the machine tool builder 
for driving the machine. The motor compartment must 
also be of such size that all motor hold-down bolts can 
be easily removed and replaced and terminal enclosure 
easily reached. Both motor end bearings on sleeve bear- 
ing motors must be arranged for checking lubricant 
levels, and belts must be easily replaceable. Unless the 
motor compartment follows these specifications, the 
motor must be mounted on the outside of the machine 
and space provided for a motor one frame size larger 
than the maximum horsepower recommended by the 
machine tool builder. 


It would be interesting to see the designers, of some ~ 


of the past model machines, trying to remove and re- 
place a motor while the superintendent was fuming 
and fussing about the line being down. Compart- 
ments have been seen so relatively small when com- 
pared to the motor, it is not possible to believe the 
motor could be installed. It would be a real pleasure 
to see the designer trying to make and tape the con- 
nections at the motor after it is in place. What usually 
happens is that the wires are installed with enough 
length that the connections may be made out on the 
floor before installing the motor. This method leaves 
long loops of wire lying on the floor of the compart- 
ment without mechanical protection or protection 
from oil, water and dirt. Wires have also been seen 
in such installations that had slipped under the motor 
foot and were clamped there when the motor bolts 
were tightened. The consequence is shortly a ground 
that is very hard to locate. 

The paragraph 3.3.4 was designed to protect the 
motor from outside influences. 


Mounting of Motor 


3 3 Motor compartments must be clean and dry 
eVUexZe and adequately vented direct to the exterior 
of the machine and all openings must be of such height 
above the floor and be protected to such an extent that 
dirt, chips, etc., cannot enter at such times as the floor 
is swept or washed or the machine is cleaned. Unless 
other compartments meet the requirements of the 
motor compartment, there shall be no openings of any 
kind between the motor compartment and any other 
compartment of the machine. If a conduit or pipe is run 
into the motor compartment from another compartment 
not meeting motor compartment requirements, any 
clearance around the conduit or pipe must be sealed. 


It might be felt that as the enclosed motors have 
been standardized upon this might be an unnecessary 
precaution. However in practice it is very necessary. 
In the case of a fan-cooled motor, considerable air is 
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forced through the cooling ducts and naturally any 
dirt or oil vapors in the vicinity go with it. Soon then, 
the ducts are filled with dirt which makes a good 
blanket to keep the motor warm. All plants still have 
some open motors in service and some grinder builders 
still insist on sleeve bearings which usually means open 
motors, and dirt is not good for them. 

In paragraph 4.2.3. the popular synthetic insulation 
for wires is defined. 


Wiring—Type of Conductors 


4 2 3 For purpose of these standards, “synthetic 

efie@e compound insulation’ is defined as oil resist- 
ing, slow burning synthetic material such as polyvinyl 
compound covered by ASTM Standards #D734-43T, with 
a maximum operating temperature rating in air of at 
least 80 C for a single conductor. 

During the war, some very sad experiences with 
some of this insulation occurred and as a result, the 
industry was about to condemn it entirely when it was 
discovered that there were a number of different 
grades available. 


A change was made in 4.5.4. 


Wiring—Reduced-Voltage Control Circuits 


4 5 When alternating current reduced voltage 
eVee control circuits are required, coils having as 
inrush (coil current measured with the magnet blocked 
open) current exceeding 20 amperes shall be energized 
through a relay connected in the reduced voltage circuit. 
Originally the maximum size solenoid allowed with- 
out the use of a relay was specified in pounds pull. As 
there is interest only in the volume of current passing 
through the contacts of the activating medium, this 
was changed to a current rating. 


4.6.3. on liquid tight flexible conduit and fittings. 


Wiring—Conduit and Raceways 


4 6 Automotive standard (instead of 4.6.2) Liquid- 
eVeVe tight flexible conduit and fittings shall be 
used for connections involving small or infrequent move- 
_ments. Such conduit shall consist of an oil-proof liquid- 
tight jacket or lining in combination with a flexible 
metal reinforcing tubing. The fittings shall be of metal 
and shall not separate from the conduit under tests as 
prescribed by the Underwriters’ Laboratories for flexible 
conduit. The metal reinforcing tubing shall make good 
electrical contact with the fittings. Such conduit shall 
be so installed that liquids will tend to run off the 
the surface instead of draining toward the fittings. 
Flexible conduit has been one of the biggest con- 
tributors to the electrical maintenance man’s troubles. 
The machine tool builder used about the only thing 
available; Greenfield and similar material. However, 
it was used in places where it was not necessary and 
some even completely wired the machine with it. This 
was bad as oil, cooling compounds, etc., seeps through 
the joints and then flow inside to the lowest point at 
which quite frequently is located some of the operat- 
ing apparatus such as limit switches, push buttons, 
starters and etc. On three out of every 10 machines 
wired with this material, at least, one connection will 
be found which has been pulled off and the conduit 
frayed out. Several manufacturers are now working 
on the development of a strong moisture proof flexible 
conduit. The NMTBA Committee has a good knowl- 
edge of what has been done along that line. 
It has been found that many of the machine tool 
builders are recognizing these factors and making an 
effort to profit by the experience that has been gained 


(Turn to page 92, please) 
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Gear-Type Pump for 
Hydraulic Systems 


A new gear type hydraulic pump, 
Model H657-A, is announced by The 
Aro Equipment Corp., Bryan, Ohio. 
The unit delivers pressure up to 2000 
psi with 54% gpm 2800 rpm. Volumetric 
efficiency using S.A.E. No. 10 oil is 
above 90 per cent. Overall efficiency 
above 500 psi is 85 per cent or better. 

The pump is suitable for hydraulic 
systems ranging from 100 to 2000 psi, 
such as farm tractor equipment actua- 
tion and control, hydraulic presses, ma- 
chine tool feed controls, hydraulic 
jacks, bulldozer blade control, road 
machinery control, and other uses. 

Simplified construction and _ high 
efficiency are claimed for the pump, 





Aro model H657-A hydraulic pump 


which employs Nitralloy gears in a 
cast iron body of “sandwich” design. 
It provides ample porting to standard 
pipe sizes, and mounting flange adapt- 
able to users’ equipment. 

The unit is approximately a 3% in. 
cube, with % in. dia by 11/16 in. drive 
shaft extension, plus threaded portion 
for % in. nut. 


Industrial Gear-Motor 


A new gear-motor developed by the 
Electrical Engineering and Manufac- 
turing Corp., 4606 W. Jefferson Blvd., 
Los Angeles, Cal., indicates how air- 
craft engineering principles can be ap- 
plied to the advancement of industrial 
electrical equipment. The motor was 
developed for an application where 
space was limited and where 5 hp had 
to be delivered at 8000 rpm, using 
commercially available 3-phase, 60- 
cycle, 220-volt power. 

EEMCO designed and built for the 
application a special, fan-cooled, open- 
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EEMCO gear-motor 


type, two-pole, 3600-rpm motor, with 
output speed stepped up to 8000 rpm 
by a single set of helical gears in a 
sealed gear box. This motor is smaller, 
lighter, and more compact than the 
conventional ungeared motor. The same 
design, with changed gear specifica- 
tions, will fit a variety of applications 
requiring output speeds not ordinarily 
obtainable with commercial current. 


Unique New Plastic 
Announced by du Pont 


An industrial plastic that is said to 
withstand acids which dissolve gold and 
platinum and to retain its strength 
and form at higher temperatures than 
any known organic material has been 
disclosed by E. I. du Pont de Nemours 
and Co., Wilmington, Del. No sub- 


Bendix mechani- 

cally actuated 

Duo- Servo park- 
ing brake 


stance has been found which will dis- 
solve or even swell the polymer. 

It is already contributing to develop- 
ments such as the jet engine, in which 
it is the only plastic that will stand up 
under the high temperatures to which 
it is subjected. 


Duo-Servo Parking Brake 
For Trucks and Buses 


A new type emergency and parking 
brake for trucks and buses has recently 
been put into production at the Bendix 
Products Division, Bendix Aviation 
Corp., at South Bend, Ind. 

Especially designed for heavy loads 
and high speeds, the new brake is a 
mechanically operated duo-servo type 
of construction for use on drive shaft 
or propeller shaft installation. 

The outstanding feature of the new 
construction is that it eliminates the 
conventional backing plate which or- 
dinarily serves as the supporting mem- 
ber for the brake shoes and other work- 
ing parts. In the new design, the brake 
shoes are supported on a centrally lo- 
cated spider member. In addition, the 
anchor which takes the reaction of 
the braking force is mounted in the 
spider. In this way, the cantilever 
loading of the anchor pin, which tends 
to deflect the backing plate in the con- 
ventional brake, is eliminated. The 
new brake is called a “Centermount” 
type because of the central location of 
the supporting member. 

The shoe action of the brake illus- 
trated is of the familiar Bendix duo- 
servo principle. The primary shoe is 
self-energizing and at the same time 
exerts a servo action on the secondary 
shoe. The result is a brake of maxi- 
mum effectiveness with mimimum force 
required for application. 

Adjustment to compensate for lining 
wear is accomplished by operating the 
star wheel shown in the illustration. 
As a propeller shaft brake on buses, 
the “Centermount” spider is usually 
bolted to the transmission case. The 
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brake drum in turn is mounted on the 
flange of the propeller shaft. 

Said to be é¢specially smooth and 
powerful in action yet light in overall 
weight, this new centermount parking 
brake used as an emergency, is rugged 
enough to stop heavily loaded vehicles, 
and as a parking brake, hold them on 
any grade. 


Self-Locking Nut for 
Leaf Spring U-Bolts 


A self-locking nut, designed espe- 
cially for automobile leaf spring 
U-bolts, has been developed by Elastic 
Stop Nut Corporation of America, 2330 
Vauxhall Rd., Union, N. J. 

These nuts, identified by ESNA’s 
red elastic collar, are of high strength 





ESNA’s new U-bolt nut 


steel with sufficient thread length to 
produce bolt loadings up to 70,000 psi. 
Eight sizes are available, ranging from 
% in.-24 up to 1 in-14. 

These elastic stop nuts lock in posi- 
tion anywhere on a bolt or stud. Vibra- 
tion, impact or stress reversal cannot 
disturb position setting and the nuts 
protect permanently against vibration, 
corrosion, thread damage, and liquid 
seepage. 


‘ New Dow Corning Silicone 
Product Prevents Foaming 


DC Antifoam A, a product of Dow 
Corning Corp., 592 Saginaw Rd., Mid- 
land, Mich., is now commercially avail- 
able. Tests are said to have proved 
its effectiveness in eliminating foaming 
problems as difficult to control as those 
which occur during the steam distilla- 
tion or vacuum concentration of various 
aqueous alkaline, solutions and emul- 
sions. 

It is effective in very low concentra- 
tions ranging from 1 part in 10,000 
against strong foamers to 1 part in 
1,000,000 against weak  foamers. 
Among the solutions and emulsions in 
which DC Antifoam A is effective are: 
alkaline black liquor, rosin soap solu- 
tions, sodium oleate and sodium alkyl 
sulfate solutions, Aerosol OT, cutting 
oil emulsions, and various synthetic 
rubber latices. 


50 


Carboloy Brings Out 
Standard Threading Tools 


A new line of standard carbide-tip- 
ped threading tools—Style T-15—has 
been added to its standard line of too!s 
carried in stock by Carboloy Co., Inc., 
Detroit, Mich. The tools are of the 
60 deg. V-nose type. Tips are of Car- 
boloy Grade 78-B, a grade of carbide 
particularly suitable for long run 
threading of steel parts. 





Carboloy Style T-15 carbide-tipped 
threading tools 


Shank sizes include % in., % in., % 
in., and % in. square styles. Shank 
lengths run from 2% in. to 4% in. 
Primary clearance at the nose of the 
tool is 3 deg., with a secondary clear- 
ance of 6 deg. This design is said to 
provide free cutting while insuring 
support for the nose of the tool tip. 


Special Protective Oil 


Oakite Products, Inc., 283A Thames 
St., New York 6, N. Y., has placed on 
the market a new product for the pre- 
vention of rust on ferrous surfaces be- 
tween operations and while parts are 
in storage. Known as Oakite Special 
Protective Oil, it has already found 
use in plants where temporary or semi- 
permanent surface protection from rust 
is desired for parts or work, following 
such operations as grinding, machin- 
ing, pickling, tumbling, sand blasting, 
brazing, etc. 

Oakite Special Protective Oil imparts 
a thin, transparent, rust-preventive 
coating which does not interfere with 
accurate gaging, or stain or discolor 
ferrous surfaces. Parts to be rust- 
proofed may be immersed dry, or, be- 
cause of the water displacing proper- 
ties of Oakite Special Protective Oil, 
may be immersed immediately after 
cleaning and rinsing, while parts are 
wet, thereby eliminating the necessity 
for drying surfaces by a special hot 
rinse, air, sawdust or other methods 
generally used for drying prior to ap- 
plying rust-preventive. 

In addition, finger prints or similar 
marks resulting from inspection or 
handling of machined work in process 
can be removed by adding 5 per cent 
water to the Oakite Special Protective 
Oil. 


Cam Lever Switch for 
Easy Assembly and Wiring 


General Control Co., 1200 Soldiers 
Field Road, Boston 34, Mass., has added 
to its line the new Model MCF, a five- 
position cam-lever switch, designed 
especially for ease in assembly and 
wiring. The two features which pro- 





Model MCF cam-lever switch made 
by General Control Co. 


vide this are single hole mounting of 
the switch frame to the panel and 
single bolt assembly of the contact 
block to the switch frame. The single 
bolt assembly permits soldering of the 
wiring to the contacts to be done where 
it is most convenient, away from other 
units, even at a bench if desired. 

The switch is locking or non-locking 
in all positions except the center posi- 
tion, which is always locking. The mo- 
tion of the switch from the center to 
all switching positions is straight line. 
This, plus the positive roller action, is 
said to result in maximum ease of op- 
eration. 

The silver contacts are permanently 
riveted to  nickel-plated, phosphor- 
bronze contact springs, and all parts 
are non-corrosive. The contacts are 
rated at 10 amp, 125 volts, alternating 
current (non-inductive load). 

The MCF is especially designed for 
those applications where it is impera- 
tive that only the desired circuit—of 
several—is closed. 


Solid Nylon Sheeting 


E. I. du Pont de Nemours and Co., 
Inc., Wilmington 98, Del., has dis- 
(Turn to page 52, please) 


Bendix Robotair 





This pneumatic control, a product 
of Bendix-Westinghouse Automotive 
Air Brake Co., Elyria, Ohio, has 
many industrial uses. It replaces 
other types of clamps for holding 
workpieces in jigs and fixtures for 
such operations as drilling, boring, 
milling, testing, etc. Pressure is ap- 
plied to the device by a quarter 
turn of a two-way valve which may 
be used for a number of units. The 
Robotair is made in six types to 
suit a number of applications. 
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This unique bolt with a “diaphragm” 
head design — making it elastic and 
self-locking — was developed for fas- 
tening tasks that must include plenty 
of vibration resistance. 

The axial spring tension of the 
“Place” type bolt head, when tightened 
to the desired adjustment, has effec- 
tively met critical problems of fatigue 
and involuntary loosening on products 
of the automotive, aircraft, tractor 
and many other industries. Important 
examples—connecting rod belts, main 
bearing cap screws, flywheel bolts and 
piston pin lock screws. These bolts may 
be used with nuts or in tapped holes 
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but should be used only where it is 
possible to tighten against a rigid seat. 

Place bolts are made of alloy steel, 
heat-treated to high physical properties. 
They can be furnished in standard cap 
screw or other bolt dimensions, as well 
as in special items for specific applica- 
tions. Write us for detailed information 
and prices. 





OTHER “NATIONAL SCREW” 


Clutch Head Screws 
Davis Blind Fasteners 
Drake Lock Nuts 
Dynamic Lock Nuts 
Hi-Shear Rivet Pins & Collars 
Huglock Nuts 

Laminar Flow Screws 
Lok-Thred Studs 
Marsden Lock Nuts 
Phillips Recessed Screws 
Rosan Locking System 
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closed that it is manufacturing experi- 
mental lots of a solid nylon sheeting 
which, because of its toughness, is ex- 
pected to provide outstanding dur- 
ability in leather-like applications. 

This experimental development has 
reached the point where it is believed 
it will eventually open an entirely new 
field for nylon. The material will not 
be available until some production 
problems are solved and manufacturing 
facilities constructed. 

Nylon is made into sheeting by be- 
ing forced out through a slot on a spe- 
cial machine, in one continuous strip 
of any thickness desired. It can be 
made in various colors, and can be run 
through embossing rolls to give it any 
grain or other finish. 

The plastic is expected to prove of 
special value for seat covers and 
panelling on trains, buses and air- 
planes. , 

Besides extreme toughness and abra- 
sion resistance, the material is said to 
have good flexibility and resistance to 
heat and moisture. It is resistant to 
attacks by insects or mold. 


Dual-Purpose Tire 


A new type truck tire with special 
tread design to meet needs of vehicles 
that operate both on and off the high- 
way, has been put into production by 





Goodyear Hi-Way Lug tire 


The Goodyear Tire and Rubber Co., 
Akron, Ohio. Known as the Hi-Way 
Lug, it has a deep, non-skid and extra 
heavy tread plus strength in the rayon 
cord body to provide cut and bruise 
protection as well as traction and wear- 
ing qualities. The lugs are placed close 
together for smooth-rolling and long, 
even tread wear. The alternate long 
and short bars provide extra traction 
when “in the rough.” Extra-heavy 
rayon breakers minimize shearing ac- 
tion between tread and carcass of the 
tire. 


Easy-Ride Seat for 
Mower Tractors 


For the first time since high speed 
grass mowers were developed, a new 
easy-ride hydraulically controlled seat 
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Worthington mower tractor with 
hydraulically controlled seat 


has been adopted as standard equip- 
ment for a modern mower tractor. 

In a joint announcement, the Worth- 
ington Mower Co. of Stroudsburg, 
Pa., and the Monroe Auto Equipment 
Co. of Monroe, Mich., revealed that the 
new 1946 Worthington mower tractors 
will be equipped with the new Monroe 
easy-ride seat. 

Engineers of the Worthington com- 
pany predict that the addition of the 
Monroe seat to the Worthington trac- 
tor will increase the speed of large- 
scale mowing operations on airfields 
and other large areas. 


New Thermo-Control Fan 
For Easier Installation 


A front operating adapter design of 
the thermal power element in the 
Evans Thermo-Control fan has been 
released by the Thermo-Aire Division 
of Evans Products Co., 15310 Fuller- 
ton Ave., Detroit 27, Mich. 

This new model has been engineered 
to simplify installation of the Thermo- 
Control fan in existing engine mounts 
when necessary clearances are avail- 
able. To install the new model, it is 
only necessary to remove the old fan 
from the fan hub and remount the 





Cut-away view of Evans Thermo- 
Control fan 





Thermo-Control fan with the correct 
mounting flange to fit the hub. 

The Thermo-Control fan is a variable 
pitch self-adjusting fan operated by a 
built-in thermal power element. Ad- 
justing itself to changes in engine and 
ambient temperature, the fan is said 
to maintain near constant engine oper- 
ating temperature. It is manufactured 
in four, six and eight blade models. 


Thermal Delay Relay for 
Heavy Current Circuits 


The Instrument Division of Thomas 
A. Edison, Incorporated, West Orange, 
N. J., has brought-out the Model 501 





Edison model 501 thermal 
delay relay 


thermal delay relay. This relay pro- 
vides manufacturers of electronic and 
electric equipment with a means of 
delaying the control of heavy current 
circuits for a predetermined time in- 
terval, and also for eliminating “chat- 
ter” from delicate instrument contacts. 
Designed for continuous operation with 
its heater energized, the relay com- 
bines both time delay and control func- 
tions in one unit with no danger of 
false operation caused by heat from 
the heater affecting the ambient tem- 
perature compensation. Thus the need 
for an auxiliary lock-in relay to cut 
out the heater after it has performed 
its function or to handle the lead cur- 
rent, is eliminated. This relay offers 
a high ratio of controlled to controll- 
ing power and permanently accurate 
timing, with preset delay periods ob- 
tainable from two sec to eight min. 

Basically the relay consists of a 
heater coil wound around a bimetal 
strip supporting the moving contact. 
The fixed contact is supported on a 
similar bimetal strip to maintain the 
same contact separation, and hence 
the same delay period, under widely 
varying ambient temperatures. Thermal 
insulation between the two bimetals 
confines the effect of the heater to the 
moving contact bimetal. 
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CHART SHOWS PRESSURE READINGS OBTAINED DURING A VARIATION 
OF FLOW RATE FROM ZERO TO MAXIMUM AND BACK TO ZERO 





As indicated by the chart above, Vickers Balanced Piston Type 
Relief Valves have a negligible pressure variation throughout their 
capacity range. In these valves a hydraulically loaded and balanced 
piston takes the place of the customary spring-loaded direct- 


acting relief mechanism. This means more sensitive operation 

! Cc K _ g ¢ as well as greater accuracy throughout the wide pressure range. 
This accuracy of control prevents pressure override when sudden 

changes in pressure occur in the hydraulic system. Compact design, 


Bal anced Piston Type longer operating life, installation directly in the pressure line, 


quiet operation, and simple adjustment are other advantages of 
these Vickers Balanced Piston Relief Valves. See Bulletin 38-3 


for complete information. 
R + L ] + = Vickers Application Engineers will gladly discuss with you how 


Vickers Hydromotive Controls can be used to your advantage. 


VALVES ae 


1428 DAKMAN BLVD. ¢ DETROIT 32, MICHIGAN 


Application Engineering Offices: CHICAGO e CLEVELAND e DETROIT e LOS ANGELES 
NEWARK « PHILADELPHIA e ROCHESTER e ROCKFORD e TULSA e WORCESTER 





Representative of More than 5,000 Standardized Vickers Units _ 
for Every Hydraulic Power and Centre] Function 
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NEWS 1 


INE months after the first postwar 

automobile rolled off the assembly 
line in Detroit, production is limping 
along at about 50 per cent of prewar 
output and shows no signs of hitting 
its goal of from five to six million cars 
a year for at least several months yet. 
At the moment the most important 
member of a large family of troubles 
is the inadequate supply of sheet and 
strip steel. How much the coal strike 
is going to affect this situation still 
remains to be seen, but in any event 
the outlook for enough sheet to meet 
the heavy production schedules en- 
visioned for the months ahead is high- 
ly doubtful. Steel men say that out- 
put currently is running about 74 per 
cent of capacity. However, the real 
trouble lies not so much in the ingot 
capacity of the steel industry, but 
rather in lack of facilities to process 
the slabs into sheet steel. Another com- 
plication, according to industry sources, 
is that OPA price ceilings on certain 
grades of carbon sheet steel used by 
car manufacturers are not conducive 
to volume production by the mills. 


Textiles and Other 
Materials Short 


Following steel, textiles, lead, and tin 
also are in short supply. Here again 
mill capacity, competition from other 
industries, and OPA pricing policies 
are said to be the principal causes of 
the difficulties. Inventories of materials 
vary of course, between companies. 
Packard and General Motors, for ex- 
ample, are pretty well set on basic 
raw material inventories because they 
were shut down for a long period by 
labor trouble and have been able to 
accumulate stockpiles. However, their 
present output can be looked on only 
as deferred production, and in due time 
unless there is marked improvement, 
they also will be in trouble on critical 
items. 


Parts Supplies Critical 


Although there is a general belief 
among the public that the parts picture 
is pretty well under control, the truth 
is that it still is very much unsettled. 
For example, about the middle of April 
the number of Ford suppliers closed 
by strikes jumped from about 20 to 
31 in one week, an increase of 50 per 
cent. Production at Hudson Motor and 
at Willys-Overland was _ suspended 
early in April for an indefinite period 
because of a strike at Midland Steel 
Products Co. And Industry spokesmen 
say that while the labor skies over the 
parts industry are clearing somewhat, 
they expect sporadic stoppages and 
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Steel Shortage Continues... 
Tin and Textiles are Tight 
. . » Parts Suppliers Still 
Limping...Car Production 
is in Second Gear . . . Ford 
and Chevrolet Trending To- 
ward Lower Priced Car 


nuisance interruptions to continue for 
at least several weeks before a continu- 
ous flow of components is assured. At 
present, it is next to impossible to build 
any adequate reserve of parts, so a 
stoppage in the pipeline from a single 





OPA Sets Prices for New 
1946 Packard Automobiles 


Prices granted by OPA on new 1946 
Packard automobiles average $225 over 
1942 levels. Increases over comparable 
1942, models range from $171 to $307. 
Unlike most other automobile price 
boosts granted thus far, the Packard 
increase is accounted for mostly by 
allowance for higher wage and ma- 
terial costs prevailing up to last Fall. 
A small segment of the increase is for 
engineering and specification changes. 
The new prices, however, are consider- 
ed to be interim boosts, and further up- 
ward revisions to account for recent 
wage increases may be announced later. 

The new ceilings, together with 1942 
comparisons, ‘are as follows: 


PACKARD SIX 1946 1942 
Pe EE cn cctvecedeous eases $1336 $1189 
Cee DH 6.6 0s0eesacereave 1408 1222 
Taxi (Partition type)........ 1703 inne 
Taxi (Sedan type) .......... 1599 

PACKARD EIGHT 
EE cpsgvewawsameea aren 1418 1231 
Gee ME. co ccenvccscccues 1460 1265 

PACKARD DeLUXE EIGHT 
SE caw dracécevnwonaees 1469 1298 
Sr SD. vee bec os ore ene 1513 1331 

PACKARD SUPER EIGHT 
A er ee 1820 1619 
Re I ree wr woccunaee 1859 1677 

PACKARD CUSTOM SUPER 

EIGHT 
MEE Scxvlain ev wiplia me e.c (ee 2381 2088 
Be SD. 6 bo oe Settee nee 2492 2185 


Steel Production Rate 


The operating rate of steel companies 
having 94 per cent of the steel capacity 
of the industry was 73.6 per cent of 
capacity for the week beginning April 
22, compared with 77.4 per cent the 
week before, 88.5 per cent one month 
earlier and 93.2 per cent one year ago. 


of the 


ndustry. 


supplier of a critical part may have 
the effect of choking off the automobile 
assembly line almost immediately. 


Production at Half-Way Point 


Despite the many roadblocks in the 
path of production, the automobile in- 
dustry last month reached a level ap- 
proximating about one-half the weekly 
rate prevailing in 1941. Estimates of 
production for the last two weeks in 
April set the figure at roughly 50,000 
a week. With General Motors and 
Packard back into production, the gain 
was somewhat offset by lack of pro- 
duction at Hudson, Willys, and Stude- 
baker. There is a good possibility, how- 
ever, that all three of these companies 
will be operating again early in May, 
and the total should climb steadily, al- 
though rather slowly. There will be 
no rapid climb, observers say, until the 
steel situation is straightened out and 
the labor picture clears in the parts 
industry. 


Trend Develops Toward 
Cheaper Car 


The announcements last month by 
both Ford and Chevrolet that they are 
actively following up plans for produc- 
tion of a lighter-weight, lower-cost car 
confirms an opinion held by many ob- 
servers in Detroit that there no longer 
is any such thing as a low-priced car 
such as the industry used to sell for 
considerably under a thousand dollars. 
Many veterans in the business have 
watched with uneasiness the gradual 
embellishment of style and size in the 
lowest price brackets until today the 
delivered price is comparable to that 
prevailing in the medium price field a 
few years ago. Consequently, all brack- 
ets have moved up to a new plateau, 
leaving what was once the truly low- 
price area uninhabited. There is con- 
siderable sentiment to support the 
premise that past, present, and pend- 
ing increases in prices have, or will, 
put new automobiles out of reach for 
a large number of buyers and that a 
return to the more simplified, lower- 
cost, lighter-weight, and less extrava- 
gantly-fitted car of former years is in 
order. Such automobiles would not be 
of the narrow tread, small body type, 
but would be full size with standard 
tread, but possibly on a shorter wheel- 
base. They would have smaller wheel 
and tire sizes, with lighter construc- 
tion and a somewhat smaller engine. 
However, for all practical purposes, 
they still would be not enough different 
from the present conventional designs 
to be freakish. At least, those are the 
opinions of industry men today. 
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TORRINGTON NEEDLE BEARINGS 
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Where there’s a need for high unit 
capacity, Torrington Needle Bearings 
furnish the answer to a great number 
of design problems...one reason also 
why they serve in such a wide range 
of applications in so many diversified 
industries. 


Behind this outstanding advantage 
of tremendous radial load capacity for 
their size lies the principle of needle 
bearing design: the full complement 
of small diameter precision rollers 
which provides many linear inches of 
bearing contact surface...assures load 
distribution and minimizes wear. 


There are many other Needle Bear- 
ing features important to you as 
designer, manufacturer or user of 











mechanical equipment...ease of oper- 
ation under severe conditions... ability 
to retain and distribute lubricant 
evenly over bearing surfaces...low 
initial cost...and unit construction 
permitting simple, rapid installation. 


If you are not fully acquainted with 
all the advantages which make Tor- 
rington Needle Bearings applicable to 
your product, write for our informa- 
tive Catalog 32...or for prompt 
assistance on immediate friction prob- 
lems confronting you, consult our 
engineering staff. 


THE TORRINGTON COMPANY 


TORRINGTON, CONN. + SOUTH BEND 21, IND. 
Offices in All Principal Cities 
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Publications listed in this department are obtainable by subscribers through 
the Editorial Department of AUTOMOTIVE AND AVIATION INDUSTRIES. In making 
requests give title above the item concerning the publication desired, the date 
of Bae: in which it appeared, your name and address, company connection 
and title. 





ton to handle foreign advertising was 
announced by president Donald W, 
Douglas. 

Donald W. Meyer, president of the 
Truckstell Manufacturing Co., an- 
nounced that Ross Roy, Inc., Detroit 
agency, has been appointed advertising 
counsel to prepare the national cam- 
paign on special equipment for trucks. 





Universal Testing Machines 

Tinius Olsen Testing Machine Co.— 
Catalog No. 30, covering the company’s 
entire line of Universal Testing Ma- 
chines for tension, compression and 
flexure testing. The catalog is illus- 
trated and includes a complete descrip- 
tion of the principle and operation of 
the Olsen pendulum lever weighing sys- 
tem, hydraulic and electro-mechanical 
loading systems, testing ranges and 
specification details on machines in 
various ranges. Sections are devoted to 
the L Type and Lo-Cap Universal! Test- 
ing Machines, electronic high-magnifi- 
cation recorder, proving rings and ac- 
cessory tools. 


Circular Form Tools 

Hardinge Brothers, Inc.—Bulletin F 
giving features and specifications of 
precision ground circular form tools for 
automatics, chucking machines and tur- 
ret lathes. 


Wheelabrator Tumblast 


American Foundry Equipment Co.— ° 


Catalog No. 264 gives complete infor- 
mation on the 60” x 96” Tumblast, in- 
cluding installation photographs, con- 
struction features, overall dimension 
drawings and specifications. General 
information and specifications on other 
Tumblast models are also included. 


Induction Heating and Melting 

Ajax Electrothermic Corp.—New 26- 
page booklet, Induction Heating & 
Melting in Industry. The booklet is an 
attractive 2-color presentation, com- 
memorating the company’s 25th anni- 
versary. It is divided into four sec- 
tions, one, history and description of 
Induction Heating; two, Heating; 
three, modern melting and four, Ajax- 
Northrup equipment. Many illustra- 
tions of the various units and actual 
operations are included. 


Scout Instruments 

Square D. Co., Kollsman Instrument 
Div.,—8-page descriptive folder cover- 
ing new line of Scout instruments for 
private planes. Actual size illustrations 
are included of various instruments, a 
short description and complete type 
and price information. 


Power-Grip Chucks 

Rockford Magnetic Products Co.— 
New booklet, Magnetic Holding Meth- 
ods, giving information on material 
holding. The first section contains sev- 
eral articles on holding problems and 
the second section, Catalog Section, il- 
lustrates and describes the various 
types of power-grip chucks. 
Switches 

General Control Co. — Catalog and 
Handbook on master switches. Descrip- 
tions and illustrations of the various 
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model switches are included, together 
with instructions for ordering and a 
table giving selling prices. A page is 
devoted to miscellaneous products man- 
ufactured by the company. 


Photoelastic Stress Analysis 

Eastman Kodak Co.—8-page folder 
covering the general photographic as- 
pects of photoelastic stress analysis. 
Subjects covered briefly are optical 
theory, apparatus, the model, photo- 
graphic materials, analysis of the rec- 
ords obtained and _ three-dimensional 
analysis. 


Rust Preventive Oil 

Oakite Products, Inc.—16-page book- 
let, Oakite Special Protective Oil, 
describes the uses and advantages of 
special protective oil, its characteris- 
tics, applications, etc. 


Cast-To-Shape Steels 

Jessop Steel Co.—A revised edition 
of the Cast-to-Shape Steels booklet 
gives information on applications to 
which the various tool steels are adap- 
table, information on patterns, heat 
treating instructions, etc. A tempera- 
ture conversion table and a compara- 
tive Rockwell Schleroscope and Brinell 
hardness table are included. 


Precision Microcasting 

Austenal Laboratories, Inc.—8-page 
folder describes the Microcast Process 
for metal industries. The origin and 
development of the process is covered, 
together with industrial advantages, 
range and type of microcastings and 
applications. 


Silastic—Silicone Rubber 

Dow Corning Corp.—Folder, Silastic, 
The Dow Corning Silicone Rubber, con- 
tains information about some of the 
established uses for this heat-stable, 
semi-inorganic rubber-like material and 
includes tables giving the physical, and 
electrical properties and the chemical 
resistance of the six Silastic stocks 
available in commercial quantities. 





Advertising Notes 


Sigurd S. Larmon, president of 
Young & Rubicam, Inc., is the new 
chairman of the board of the American 
Association of Advertising Agencies. 
Mr. Larmon is a member of the Coun- 
cil of United States Associates of the 
International Chamber of Commerce; 
director of Audience Research, Inc.; di- 
rector of the Rumford Press; and direc- 
tor of the Scarsdale (N. Y.) National 
Bank &+Trust Company. 

Appointment by Douglas Aircraft 
Co. of the J. Walter Thompson Agency 
to handle domestic advertising and of 
Dorland International-Pettingell & Feh- 








Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Auto- 
MOTIVE and AVIATION INDUSTRIES 


A reduced level of general business 
activity has been indicated. The New 
York Times index for the week ended 
April 6 stands at 127.3, as compared 
with 134.0 for the preceding week and 
140.1 a year ago. 

Sales of department stores, as re- 
ported by the Federal Reserve Board, 
for the week ended April 6 rose to a 
total 50 per cent above the corre- 
sponding distribution in 1945, as 
against a like advance of 12 per cent 
recorded for the final week of March. 
Sales in 1946 so far reported show a 
rise of 18 per cent from the compara- 
ble sum in 1945. 

Electric power production during 
the week ended April 13 registered a 
moderate increase. The output was 
7.3 per cent below the comparable 
amount last year, as compared with 
a similar recession of 7.7 per cent re- 
ported for the preceding week. 

Railway freight loadings during the 
week ended April 6 totaled 644,663 
cars, 20.3 per cent fewer than in the 
week before and 15.8 per cent below 
the corresponding number a year ago. 

Crude oil production in the week 
ended April .13 averaged 4,691,400 
barrels daily, 245,000 barrels more 
than the average for the preceding 
week but 2.5 per cent below the com- 
parable figure in 1945. 

Bituminous coal and lignite produc- 
tion during the week ended April 6 
dropped to an estimated total of 850,- 
000 tons, as compared with 13,270,000 
tons in the last week of March and 
7,716,000 tons a year ago. 

Civil engineering construction vol- 
ume reported for the week ended April 
18 by Engineering News-Record is 
$154,743,000, the largest weekly total 
since November, 1942. This amount 
is 30 per cent more than the figure 
for the preceding week and 598 per 
cent above that reported a year ago. 
The sixteen-week total shown for 1946 
is 184 per cent more than the com- 
parable sum in 1945. The increase 
shown for private construction is 502 
per cent, and the advance in public 
projects is 39 per cent. 

The wholesale price index of the 
Bureau of Labor Statistics for the 
week ended April 6 rose to 109.1 per 
cent of the 1926 average, as compared 
with 108.7 for the preceding week and 
105.1 a year ago. 


Member bank reserves’. increased 
$10,000,000 during the week ended 
April 10. Underlying changes thus 


reflected include a decline of $90,000,- 
000 in Reserve bank credit and a re- 
duction of $273,000,000 in Treasury 
deposits with Federal Reserve banks, 
accompanied by a gain of $43,000,000 
in money in circulation. 

Total loans and investments of re- 
porting member banks rose $91,000,- 
000 during the same week. An in- 
crease of $54,000,000 in commercial, 
industrial and agricultural loans was 
recorded. The sum of these business 
loans, $7,560,000,000, shows a net in- 
crease of $1,543,000,000 in twelve 
months. 
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IN DOUBT ABOUT YOUR LATHE EQUIPMENT? 


and 3A Duomatics. Unskilled operators handle 
these automatics easily. The worker merely 
loads and unloads the work and starts the 
operation cycle. The machine does the rest. 


@ Maybe you've been thinking that your 
lathes are not putting out enough to keep 
higher labor and material costs in line. If they 
can’t reduce your costs it’s a sound conclu- 
sion to consider these lathes OBSOLETE! 


Lodge and Shipley has designed engine and 
automatic lathes that will offset higher costs. 
The L & S 18, 20 and 22 inch engine lathes are 
revolutionary in design—entirely new and dif- 
ferent in every part. Or consider the new 2A 


“once s Gre 
| = Zf. 


MACHINE TOOL CO. as 





CINCINNATI 


One of these lathes may actually equal several 
of your older models in total output. L &S 
Engineers will demonstrate on your work how 
these lathes cut costs. Write on your company 
letterhead for Bulletins Nos. 500, 503, 605, (en- 
gine lathes) or Nos. 601 and 620 (for Duomatics). 






25, OHIO, U.S.A. 





SF 
MACHINE TOOL DIVISION 3055 COLERAIN AVE.* SPECIAL PRODUCTS DIVISION 800 EVANS $f. 
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PERSONALS 


Recent Appointments Among Automotive 


and Aviation Manufacturers: 


The Studebaker Corp., A. W. Piper, 
Sales Promotion Manager. 

General Motors Corp., Chevrolet 
Light Car Div., Earles Mac Pherson, 
Chief Engineer; Arnold Lenz, Mfg. 
Manager; George A. Stout, Comptrol- 
ler. 

General Motors Corp., Chevrolet Mo- 
tor Div., Ray C. Meddaugh, Mgr., newly 
created national fleet dept. J. W. 
Thayer and York R. F. Giddey, Asst. 
Mgrs. for Sales and H. M. Page, Asst. 
Mgr. in Chg. of Service, Engineering 
and Training. 

Willys-Overland Motors, Inc., Arthur 
J. Wieland, Director of newly-created 
Distribution Div. of company. William 
E. Paris, Vice-Pres. in Chg. of the 
Operations Div. 

Fairchild Engine and Airplane Corp., 
Ranger Aircraft Engines Div., Andrew 
L. Pomeroy, Manager of Engineering 
Operations. 

The Glenn L. Martin Co., Richard W. 
Darrow, Director of Public Relations. 

Borg-Warner Corp., Ingersoll Steel 
Div., T. L. Kennedy, Adv. Mgr. has re- 
signed. 

Menasco Mfg. Co., David B. Acker, 
Director of Manufacturing, and Robert 
A. Lawson, Asst. General Mgr. 

Harry Ferguson, Inc., Fred Hunt, Di- 
rector of Distribution. 

The B. F. Goodrich Co., Industrial 
Tire & Track Div., W. D. Jones, Man- 
ager. Harry W. Roberts, Megr., Battery 
and Spark Plug Sales. 

The International Nickel Co., Inc., 
Homer W. Northrup, associated with 
foundry activities in the Chicago terri- 
tory. 

The Reliance Electric & Engineering 
Co., William G. Hall, Mgr., Renewal 
Parts and Service Div. 

Wheelco Instruments Co., following 
have been made Vice-Presidents, Claude 
A. Gates, C. H. Jov, R. A. Schoenfeld, 
Vice-President and Director and 


Charles L. Saunders, Executive Vice- 
President. 

Lincoln Engineering Co., Jack L. Car- 
mitcheal, elected Vice-President in 
Charge of sales. 

Elastic Stop Nut Corp., Charles E. 
Heintz, elected Vice-President in Charge 
of Sales. 

Wickwire Spencer Steel Co., D. A. 
Sutch, General Supt., Clinton plant. 

Superdraulic Corp., Harry L. Wise, 
President; James Hoffer, 1st Vice- 
Pres.; Ted Nagle, 2nd Vice-Pres.; John 
R. Davis, Secretary, and Robert Wise, 
Treasurer. Board of Directors includes 
the foregoing and Luke C. Leonard, 
Lloyd L. LaDriere and George Paul 
Grutsis. 

Carbide Die & Mold Co., George W. 
Frick, Executive Vice-President and 
Sales Director. 

United States Rubber Co., Howard R. 
Gaetz, Supt. of Naugatuck Synthetic 
Rubber Plant. 

Laminated Shim Co., Chairman of 
the Board, James A. Aborn; President, 
E. B. Nisbet; Executive Vice-Pres. and 
Treas., A. V. Anderson, and H. B. Swin- 
dells, Purchasing Agt. 

Caterpillar Tractor Co., Cornell E. 
Jones, Sales Development Mgr. 

Strainer Products Corp., Karl J. 
Schmaelze, Supervisor of Sales and Di- 
rector of engineering applications and 
research. 

Roy E. Cole, Vice-Pres. in Chg. of 
Engineering, The Studebaker Corp. has 
been named chairman of the technical 
committee for the 500-Mile Indianapo- 
lis Race. 


Chevrolet Expands Iron 
Foundry Facilities 


When expansion of facilities at the 
Chevrolet gray iron foundry at Sagi- 
naw, Mich., are completed working area 
and production will be increased about 
50 per cent. Principal expansion will 
be in the foundry and core making de- 
partments. The expansion program 
has been ordered to meet the antici- 
pated increase in demand for Chevrolet 
cars and trucks. 


Avro Tudor II 


CALENDAR 





Conventions and Meetings 


American Foundrymen’s Assoc. Foundry 
Congress and Show, Cleveland, May 6-10 


Natl. Assoc. of Corrosion Engineers, 
Kansas City, Mo., Annual Meeting 
and Convention May 7-9 

Associated Business Papers, Hot 
Springs, Va., Spring Meeting 

May 22-25 

Amer. Iron & Steel Institute, New 

York Mtg. May 23 


Assoc. of Battery Manufacturers, Spring 


Mtg., Cleveland May 22-24 
Golden Jubilee, Detroit May 29-June 9 
Indianapolis Motor Speedway Race, 

Indianapolis May 30 


Mid-America Exposition, Cleveland 
May 23-June 2 


SAE Summer Meeting, French Lick, 
Ind. June 2-7 

Amer. Soc. of Mechanical Eng.—Detroit 
June 17-20 


Institute of the Aeronautical Sciences, 
Annual Summer Mtg., Los Angeles 


July 18-19 
SAE Natl. West Coast Trans. and 
Maint. Meeting, Seattle Aug. 22-24 


Natl. Aeronautic Assoc. of Canada, 
International Air Show, Toronto 
Aug. 30-Sept. 7 
SAE Natl. Tractor Meeting, Milwau- 
kee, Wis. Sept. 11-12 


Instrument Society of America, ist 
Natl. Show, Pittsburgh Sept. 16-20 


SAE Natl. Transportation and Mainte- 


nance Meeting, Chicago Oct. 16-17 
SAE Natl. Fuels & Lubricants Mtg., 

Tulsa Nov. 7-8 
American Welding Society Annual 

Meeting, Atlantic City Nov. 17-22 


Natl. Metal Congress and Exposition, 
Atlantie City Nov. 18-22 
SAE Natl. Air Transport Engineering 


Mtg., Chicago Dec. 2-4 
Automotive Service Industries Show, 
Atlantic City Dec. 9-14 


Lippard Re-Elected 


Thomas R. Lippard has been re- 
elected president of the Federal Motor 
Truck Co. by the Board of Directors 
following the Annual Meeting of stock- 
holders. Also re-elected were: Ferdi- 
nand L. Ruddon, vice-president; Chand- 
ler A. Rogers, secretary and treasurer; 
Otto J. Koski, assistant secretary and 
Edmund C. Dickerson, auditor. 





Britain’s new Avro Tudor II designed and manufactured by A. V. Roe & Co., Ltd., is powered by four Rolls Royce Merlin engines, 
rated at 1670 hp, which give it a maximum speed of 325 mph at 20,500 ft. As a 60 passenger airliner the Tudor II has 
a range of 1850 miles at 230 mph at 20,000 ft, or with a 40 seat day installation (convertible to a 22 berth night ex- 


press) its range is 2450 miles at the same speed and altitude. 


The wing span is 120 ft, length 105.6 ft, height 24.25 ft, 


and take-off gross weight is approximately 34 ton. The fuselage measures 11 ft in diameter and has a useful floor area of 
574 sq ft. As a freighter the airplane has a nine ton capacity with a range of 1100 miles at 200 mph and 10,000 ft altitude. 
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It is reported that ....... 


U. S. Steel’s Carnegie-Illinois 
has patented “Stainless W”, a 
chrome nickel steel that can be 
heat-hardened. 


get ready with CONE for tomorrow 


“Homogenization”, a familiar 
treatment for milk, is being tried 
by the Marco Co. of Wilmington 
for its effect on metal alloys, 
petroleum, rayon and chemicals. 


get ready with CONE for temerrew 


General Motors’ engineers state 
that diesel engines are now so 
refined that they are creating a 
demand for special fuels with 
specific properties. 


get ready with © ONE for temorrow 


Texas Industrial Co. of Houston, 
Texas, has developed a radial die- 
sel aircraft engine, from govern- 
ment surplus, into a power plant 
capable of lighting a town with 
300 population. 


get ready withGO NE fer tomorrow 


Glenn L. Martin Co. and U. S. 
Plywood have collaborated on a 
construction material in the form 
of a sandwich. The core is a honey- 
comb of impregnated cloth or 
paper and the surfaces are of alu- 
minum, steel, wood or plastic. 


getready with CONE for tomorrow 


A relay capable of speeds up to 
1,000 operations per second has 
been developed by Stevens-Arnold. 


get ready with CONE for tomorrow 


Measuring 9 inches in diameter, 
a new hydraulic pump made by 
Hydraulic Machinery Co. of De- 
troit is said to develop 5,000 Ibs. 
per square inch pressure. 


get ready with CONE for tomorrow 


B. F. Goodrich has_ broken 
ground for a new research labora- 
tory on a 260-acre tract between 
Akron and Cleveland. 
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DuPont reports the develop- 
ment of porcelain enameling on 
aluminum castings. 


get ready with CONE for tomorrow 


The world’s largest concrete 
dam and hydro-electric plant will 
be built by the Chinese on the 
Yangtse River. 


get ready with CONE for tomorrow 


Victor Division of RCA is using 
electronic heating to seal in the 
metal contacts in cathode ray 
tubes. 


get ready with GONE fertomorrow 


The new Crosley automobile 
engine is built largely of sheet 
steel stampings and develops 26 
h.p. with a weight of only 59 lbs. 





The City of New Orleans pro- 
poses to expedite its future traffic 
by building a tunnel under the 
Mississippi. 


getready withO ONE for tomorrew 


The “Quantometer” is made to 
analyze the amounts of each ele- 
ment in an alloy automatically 
and at production-line speed. It 
has been developed by the Applied 
Research Laboratories of Glendale, 
California. 


get ready with CONE for temerrew 


A new Westinghouse device is 
said to snap’ an X-ray picture in a 
millionth of a second showing im- 
perfections in parts under stress at 


high speed. 


fet ready with CONE for tomerrow 


Peninsular Chemical Products 
Co. of Van Dyke, Michigan, has a 
new odorless, quick-drying main- 
tenance paint that is proof against 
acids, alkalis and water and may be 


. applied to wet, porous or heated 


surfaces. 
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car or van (commercial cars and trucks). 

The fact remains that long-term 
planning is impossible for the time 
being because the car manufacturer is 
not in the position to forecast his 
saturation point, as he can with a 
virile home market. Exports are im- 
ponderables. In order to budget for 
machine tooling, he must have a mini- 
mum quota, which is missing for new 
models, so he is basing his export mar- 
ket on modernizing 1940 styles. Capi- 
tal expenditure is particularly high in 
these industries, so accordingly he does 
not feel justified in looking more than 
six months ahead. 

In all, costs are just 100 per cent 
higher than 1939 figures not including 
purchase tax, which does not affect ex- 
ports. Low output plus the increase in 
wages mentioned pushes up the price 
by 3831/3 per cent. Rising cost of raw 
materials, especially alloys, adds an- 
other 40 per cent. It would seem that 


Redesigned 


Body on 
IHC Trueks 


steel 9% ft body. 
load space. 


mission. 


overhaul. 
roof at the front. 


at a later date. 
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Slow Down 


T= first 1946 light-duty trucks to be built by Interna- 
tional Harvester Co. will be the K-1-M and K-3-M 
models with 113 in. wheelbase and a redesigned Metro all- 
Inside body dimensions are 70 in. 
(width) and 67% in. (height), providing 280 cu ft pay- 
The K-3-M chassis will be equipped with a 
4-speed transmission and the K-1-M with a 3-speed trans- 
Two rear axle reductions, 4.875 to 1 and 5.286 
to 1, are available for the K-3-M and three axle ratios, 3.72 
to 1, 4.18 to 1 and 5.11 to 1, for the K-1-M. The Interna- 
tional Green Diamond engine of 214 cu in. displacement, 
developing 82.4 hp at 3400 rpm, is used on both models. 
The photos here show an exterior view of the K-3-M 
model and the interior of the driving compartment. 
gine and transmission cover panels are removable for 
A package compartment is provided under the 
K-1-M and K-3-M models with 102-in. 
wheelbase and Metro 7% ft body wil be aded to the line 


of Britain’s Automobile Industry 


(Continued from page 17) 


the cost recovery factor swallows the 
rest. Standardization of models is one 
way to cut. costs. Vauxhall is doing 
just this. W. G. Kendall, M. P., boasts 
he can produce a car for £100. It would 
be a six hp shorn of most of the acces- 
sories we have grown used to, but in 
truth, a “people’s car” or utility car in 
the strict sense of the word. 

Despite contention, Britain’s exports 
mount. In February they totaled near- 
ly £2% million, which is 30 times 
greater than in January and twice as 
high as the monthly average for 1939. 
Morris took the lion’s share of the ex- 
port business, which emphasizes the up- 
ward swing of the Nuffield Group. In 
December it accounted for one-third of 
the total car exports, in January over 
50 per cent. 

A notable addition to the export 
market is the inclusion of the super 
class type of car, of which the 3% liter 
Jaguar is a typical example. Ambassa- 







En- 





dorial customers include those of Bel- 
gium, Turkey, Czechoslovakia, Iran, 
Yuvoslavia and Chile. 

The pessimist in the trade looks on 
the nationalization of the steel indus- 
try as a reason for expecting yet higher 
costs. That is as it may be, but steel 
unlikely will be nationalized after all. 
The talks are still going on as they 
have been since November last, the 
fact that no decision has been reached 
yet by our normally breathtaking Gov- 
ernment makes it a safe assumption 
that one will not be taken. 

Gasoline rationing is one of the main 
drawbacks towards full development in 
this country of our production lines. 
Eveh if the cars were available, it is 
unlikely that the average car owner 
{by average, 80 per cent of our peace- 
time production is composed of the 
light car of 8-10 hp) would pay £200 
to £300 for a car in which he can only 

(Turn to page 62, please) 
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Another Bryant Postwar Development 
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bod ANNOUNCING THE NEW 
HYDRAULIC INTERNAL GRINDER 


60” MAX. WORK DIA. 


WN 
No.150 





The NEW Bryant No. 150 is a giant 
“internal grinder” with typical Bryant “fingertip” 
control. It retains the famous Bryant feature of three- 
point wheel slide suspension which is the basis of 
Bryant's reputation for high production of accurate 
work with fine finish. 

The NEW Bryant No. 150 has a preloaded anti- 
friction cross slide, assuring smooth cross feed opera- 
tion in spite of the size of the machine. Both hand 
and power cross feed are available and in addition, 
a hydraulic cylinder slides the wheel spindle to 
the rear to provide ample access for work loading 
or checking. 
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The work spindle is bored out to accommodate 
spindles or other long work which may be chucked 
conveniently by extension through the work spindle. 
The work spindle is designed so that chucks or fix- 
tures may be mounted on either or both ends. 

The NEW Bryant No. 150 will handle bore or bore 
& face grinding in a single chucking, and bores 
may be either straight or tapered. Write for a copy 
of the new catalog sheet which gives full details, 
capacities and dimensions. 

If your internal grinding work comes within the 
range of 146 inch diameter bore up to 60” 
diameter swing, it will pay you to 


Send for the Man from Bryant! 


T 





SPRINGFIELD, VERMONT, U. S.A. 
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‘eee BRYANT CHUCKING GRINDER CO. 
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drive about 150 miles per month. 
There has been a lot of talk of gasoline 
rationing coming off, but the new 
books being issued carry the coupons 
through until Aug. 31 which, in view 
of the undenied statements that gaso- 
line in this country is available, ap- 
pears to be a reflection of the policy of 
the Government to restrict pleasure 
motoring and therefore pleasure-buying 
until the export drive has _ resolved 
itself. 

Here is a summary of the current 
situation. Although labor is contribut- 
ing its quota to high costs, their in- 
crease is being caused mainly by high 


capital recovery factors devolving upon 
manufacturers having to recover costs 
en old models which they know, if the 
vurchase tax does not come off, will not 
sell anyhow. Materials are up, es- 
pecially some of the high duty alloy 
groups. Manhour output is low, six 
years of war making most people 
lethargic, but this situation is expected 
te improve as the servicemen return, 
who, it is hoped, will bring a reorienta- 
tion of ideas. 

The aircraft industry is in a much 
more healthy state. The cutback on 
orders for warplanes meant the closing 
ef the shadow factories and a conse- 








Automotive Engineers are finding by actual experience 
that Gabriel Aerotype Shock Absorbers provide any 
required control, easy adjustment, longer life and 
better all around performance. If you have a shock 
absorber problem, a phone call or wire will bring 


you a qualified Gabriel 
Ride Engineer. 
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quent drop in numbers employed, re- 
sulting in a careful selective process 
that left in the industry only those who 
weie keen to make it a career, which, 
from the viewpoint of industrial rela- 
tions, is based on a sound psychological 
prognosis. Thus labor, if not satisfied 
with wages and conditions, is at least 
not openly hostile. 

Most of the aircraft firms still have 
a nucleus of Government orders and 
many of them are busy on postwar 
planning; in fact from the production 
lines there is actually flowing a grow- 
ing stream of postwar civil aircraft, 
notably among which are the Bristrl 
170, a version of the Wayfarer; the 
passenger airliner (60-seater) Tudor II 
from Avro; in the light airplane class 
are the Proctor V (Percival) and the 
Miles Gemini. Bristol reports that it 
has a two-year capacity taken up with 
the Wayfarer and the 170, which from 
pure economics indicates a trend of 
events that has a happy augury in this 
country for civil aviation. 


1947 Studebaker 


(Continued from page 21) 
series. Champion windshield area has 
been increased 144 sq in.; rear window 
area in sedans, 239 sq in. 

Body detail shows a careful regard 
for convenience and beauty. Outside 
door handles are of a new pull-to type. 
Interior hardware is designed for mini- 
mum protrudance. A pistol-grip park- 
ing brake is located in the center just 
below the dash. A new angle in the 
steering column promises less fatigue 
on long trips. Seats are fully adjust- 
able. Rich Canda or Bedford uphol- 
stery cloth, deep cushioning and arm 
rests on all doors are among other fea- 
tures. The aircraft influence on in- 
strument group is pronounced. At 
night “black light” illuminates the 
dials. 


Standard Oil Announces 
Engine-Cleaning Solvents 


A new product called Stano-Purge 
for cleaning crankcases and lubrication 
systems of engines and another new 
product named Stano-Vim for purging 
fuel burning systems of gasoline en- 
gines are announced by Standard Oil 
Co. of Indiana. Neither product is 
generally available yet,—but both will 
be soon. 

Stano-Purge is designed to remove 
loose crankcase sludge and clean oil 
screens and passages. Stano-Vim’s. 
function is to remove varnish, gum, and 
carbon deposits from valve stems, mani- 
fold, and intake valve parts, remove 
combustion chamber deposits, and clean 
fouled spark plugs. 

Both new products are said to have 
high solvency for resins and gums 
formed by deterioration of motor oil 
and low volatility with high flash point 
—which will minimize fire hazards. 
Their aromatic solvents content is more 
than 90 per cent. They have the pro- 
nounced odor characteristic of naph- 
thalenes. 
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Quality control at the source may spell the 


difference between profits and failure in the 
intense competition that lies ahead. Manufac- 
turers may use the most efficient production 
methods possible but lose all the advantages by 
inadequate inspection facilities. 

Jones & Lamson Optical Comparators provide 
a simple, rapid and extremely accurate means 


of determining the accuracy of tools and the 


A Model for Every Job 


QUALITY 
CONTR 


quality of products. Numerous models are avail- 
able for the inspection of an almost unlimited 
range of gages, tools and preducts. 

Our engineers are inspection specialists, their 
knowledge of holding fixtures, handling methods 
and suitable Comparator equipment has saved 
thousands of dollars in manufacturing plants 
throughout the country. Call, write or wire for 


their service today. 








Probably a Jones & Lamson Op- 
tical Comparator could effect 
comparable savings for you. 
Write for our book, “Beyond a 
Shadow of a Doubt.” Or, better 
still, ask for one of our inspec- 
tion engineers to call and dis- 
cuss your inspection problems, 








JONES & LAMSON 


MACHINE COMPANY 
Springfield, Vermont, U.S.A. 
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Manufacturer of: Universal Turret Lathes ¢ Fay Automatic 
Lathes * Automatic Double-End Milling and Centering Machines « 
Automatic Thread Grinders * Optical Comparators * Automatic 
Opening Threading Dies and Chasers. 
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The French Mathis Car 
An Underground Product 


In the introductory paragraph of 
the article describing the Mathis 
French Economy Car which appeared 
in the April 1 issue of AUTOMOTIVE and 
AVIATION INDUSTRIES, it was stated that 
the car was “developed under control 
of German officials during the last four 
years in the Mathis factory.” Further 
light thrown on the origin of this in- 
teresting vehicle shows that that state- 
ment is far from true so far as Ger- 
man influence is concerned. 

Mr. E. C. Mathis who founded the 






are not. 





Mathis Co. of France and was one of 
that country’s largest producers of 
automobiles before the war, has been 
in America for the past several years. 
Through the medium of the Matam 
Corp. of Long Island City, N. Y., which 
he organized and still operates, he 
produced war supplies for the Amer- 
ican armed forces on a large scale 
and with such consistency and excel- 
lence as to win the Army-Navy E 
Award with five stars added. 

In commenting on the article referred 
to, Mr. Mathis says that the Mathis 
French Economy Car was developed in 
actual defiance of the Germans. He 
adds, “As a matter of fact, the car is 





ACADIA 
gtttleCete 


SHEETS ¢ EXTRUSIONS ¢ MOLDED 





Cut, molded or extruded—Acadia Synthetic Products 
can be processed to the closest tolerance to meet your 
most exacting requirements — in any shape, size or 
type of synthetic rubber you need. 

Chemically, too, they can be compounded to match 
specific conditions with emphasis in varying degrees 
on resistance to air, light, petroleum, ozone, etc. ... 
or qualities found in natural rubber—and some that 


Tell us the characteristics, or combination of char- 
acteristics, you need. Acadia’s engineers are ready to 
help you work out the exact synthetic necessary. 


’ Write us today. 
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a product of underground activities in 
Paris during the war to the extent 
that, had the Germans known about it, 
the engineers who were working at it 
piece-meal and in hiding, would have 
faced certain deportation, a concentra- 
tion camp or, more probably, a death 
sentence, 

“While the development work was in 
the designing stage, plans and draw- 
ings, of course, had to be carefully 
concealed, as it was considered a crim- 
inal activity. To build the prototype 
was another problem, cleverly solved 
in a small shop within the factory 
compound, under the very nose of the 
invader. The greatest difficulty was 
to keep the skilled mechanics from be- 
ing deported to Germany, and the only 
way to solve this problem was to let 
them make their contribution to the 
industrial output imposed on France, 
so that, in their spare time at night, 
they could keep working for the day 
when France, once again, could resume 
her own life and rebuild her shattered 
economy. 

“Caution, patience and luck combined 
brought these efforts to a successful 
conclusion, and the creation of these 
death-defying men is today ready to 
serve France, America and the world.” 

As has been previously announced, 
design and development work on a 
modified version of the French Mathis 
ear for production in America is pro- 
ceeding under the direction of Mr. 
Mathis. 


Kaiser-Frazer Approved 
for AMA Membership 


The Automobile Manufacturers Assn. 
has approved the application of Kaiser- 
Frazer Corp. for membership, accord- 
ing to George W. Mason, AMA presi- 
dent and president of Nash-Kelvinator 
Corp. The Graham-Paige Corp., of 
which Joseph W. Frazer, president of 
Kaiser-Frazer, also is president and 
board chairman, has been a member of 
AMA for several years. 


Arthur Chevrolet 


Arthur Chevrolet, 61, last of the 
three brothers who first organized the 
Chevrolet Motor Co., died in his home 
at Slidell, La., on April 16. 

Louis, Gaston and Arthur Chevrolet 
came to the United States from 
Switzerland in 1900, and for some 
years engaged in automobile racing. 
When the Chevrolet Motor Co. was 
founded in 1911, with the aid of W. H. 
Little, all participated, but Louis Chev- 
rolet was the only one among the in- 
corporators. W. C. Durant bought the 
company in 1915. The brothers again 
engaged in racing and Gaston was 
killed during a race at Los Angeles in 
1920. The short-lived Chevrolet Air- 
craft Co. was formed by Arthur and 
Louis in 1929. Louis died in 1941. 
Arthur was employed during the war 
by the Higgins Engine Co. 
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Aptitude Testing of Ford Workers 


whether the applicant is skilled in such 
categories as arithmetic, compositions, 
or clerical skills. In addition, certain 
performance tests are now used to al- 
low applicants such as _ electricians, 
blacksmiths, plumbers, machine opera- 
tors, and many others, to demonstrate 
their skills as workmen. A typical test 
battery that is being used industrially 
(not necessarily at the Ford Motor 
Co.) for order clerks is as follows: 

(1) Tests and questions designed to 
prove the general mental alertness of 
the job-applicant. 

(2) A test that checks his speed and 
accuracy in number checking. 

(3) A test designed to test his mem- 
ory for numbers. 

(4) A test of the applicant’s basic 
arithmetical skill. Can he add correct- 
ly, subtract, divide and multiply? All 
of these skills and abilities are essential 
to the making of a good order clerk. 

(5) A series of questions that show 
definitely to what degree that job-appli- 
cant is interested in a job as an order 
clerk. 

The Ford Motor Co. found its first 
major use of these tests when it faced 
the problem of staffing its aircraft pro- 
duction needs with untrained men and 
women. The war made it necessary to 
employ many women for this work. By 
careful testing it was possible to select 
a high percentage of applicants who 
had the necessary skills and aptitudes 
to make good workers on these mechani- 
cal jobs. Similar success was attained 
in the selection of apprentices. Before 
the use of the selective testing tech- 
niques many young men were accepted 
for apprentice training who did not 
have the natural abilities to permit 
them to succeed in their work. Through 
selective testing the percentage of 
trainees who have been able to com- 
plete their training successfully has 
been markedly increased. In another 
program candidates were being select- 
ed for specific training in the field of 
Work Standards. Many of them were 
not proving successful. By the devel- 
opment and application of a carefully 
planned group of tests the percentage 
of successful trainees was raised ap- 
preciably. More recently the selection 
for potential executive personnel has 
proven equally successful on the basis 
of specially planned selective tests. 

As a result of these experiences the 
Ford Motor Co. is expanding the use 
of its selective testing program to in- 
clude more and more of its personnel 
not only in the fields of mechanical 
work but in the selection of its many 
trainees for all types of placement and 
advancement within the company. Dur- 
ing the last three years over 25,000 
men and women have been given such 
tests. At the present time men and 
women are being tested at the rate of 
more than a hundred a day. 

One eompany official recently exem- 
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plified this progress by stating “The 
number of people who will be tested 
will increase substantially as time goes 
on and more test batteries are built to 
apply to more types of jobs.” Another 
expresses his viewpoints in these words 
“These tests have proven sufficiently 
sound economically to justify a wider 
extension of their usage.” 

It is likely that their widespread use 
in industry with nearly every class of 
workers is only a matter of time. 
Naturally, with such success and such 


widespread acceptance of the present 
values and future growth of the test- 
ing program, the question will arise 
‘Does the testing give all the answers 
in all the cases?’ The answer obvi- 
ously is ‘No, no test is perfect, no test 
yet devised is complete in its applica- 
tion.’ Every test is constantly studied 
to determine the measure of its success. 
The batteries are being constantly im- 
proved both to increase their percent- 
age of successful predictions and to 
find out if they can be simplified and 











Write for free information 
booklet; your request on 
your company letterhead 
will be taken care of 
promptly. 








With Blakeslee Degreasers you can easily 
clean the inside of tubing up to 40 feet 
long with an inside diameter as small as 
l¥ inch; or precision parts of delicate in- 
struments and watches . . . Cleaning 
time can be cut as much as 90% and 
hand scrubbing eliminated .. . 
Blakeslee method automatically and 
thoroughly cleans all surfaces even in the 
pores of the metal. There’s a Blakeslee 
degreaser to handle your specific needs. 
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NEW PRODUCTION METHOD SAVES POROUS CASTINGS 


This new method is particularly applicable to engine 
blocks and heads, valve and pump housings and other 
castings intended to retain liquids or air under pressure. 


METHOO 


OF RECLAIMING 
POROUS CASTINGS 





& 


...is effective on practically all metals and alloys. 


. .. fits admirably into mechanized production techniques— 
it is fast! 


... costs little . . . often less than 20c in labor and material 
to recover a casting costing as much as $15.00 at the 


point of rejection. 
; Visit booth 1210 at the 
1946 Foundry Congress and Show, Cleveland, May 6-10 





IMPORTANT The statements made here are 


taken from the daily experience of 
some of industry’s most important production foundries. 


K ‘ial c T 4 0 D has been used successfully 


OF RECLAIMING by the automotive industry 
POROUS CASTINGS for more than 10 years. 








For further information, write 


KERKLING & COMPANY 





Industrial Division: 334 N. Ogden Ave., Chicago 7, Illinois 
Plants: Burbank, Calif., Bloomington, Ind., and Chicago 











shortened and siill give the same re- 
sults. 


Induscry is interested in raising the 


bettins odds on the success of its selec- 


tions. At tne same time it is interested 
in reaucing the cost of making these 
selections. By constant stuuy anu re- 
search, the future efficiency of both of 
these tactors will be increased. 

In addition to the use of tests in 
selecting people for specific jobs they 
have a wide use in planning the per- 
sonal aevelopment and progress of the 
men after tney are employed. Every 
person who is considered for possible 
training, either on his own time or on 
the regular training programs of the 
company, is carefully studied so that he 
may be advised as to his probabilities 
of success in the kind of studies that 
he is interested in undertaking. At 


| present such use is made in the selec- 


tion of apprentice trainees, orientation 
trainees, production management train- 
ees, as well as in the selection of 
students who are taking less carefully 
planned courses for personal improve- 
ment. Veterans particularly are urged 
to avail themselves of the selective test- 
ing facilities so they may continue the 
self-improvement which many of them 
started while they were in the Armed 
Forces. Literally hundreds of workers 
on all types of jobs who feel that they 
might improve themselves are being 


| tested to determine their potentialities 


for progress in the line of work they 
are now doing or in other lines for 
which they may be better suited. In 
every case the test results are care- 
fully analyzed and _ interpreted by 
trained technicians. 

The person who has been tested is 
then brought in and given a guidance 
interview so that he may know exactly 
where his best possibilities for progress 
and development lie. In some cases 
a change of jobs is indicated. In others 
it becomes evident that the man is in 
exactly the line of work for which he 
is best suited. In either case the man 
is happier and his morale is greatly 
increased. He is sure of his own judg- 
ment. He has a greater inclination 
to accept responsibilities. He has in- 


| ereased his industrial stature for he 
| has the security of knowing that he 
| ean, through the aid of selective test- 
| ing, plan his future more effectively. 


Obviously this is an increased asset to 
both the worker and the Ford Motor 


| Co. All of this marks definite prog- 





ress in the scientific planning for the 


| selection, placement, and promotion of 


Ford employes. It shows that the motor 
ear industry, and the Ford Motor Co. 
in particular, is putting science to work 
to better labor conditions and labor 
management relationships. 

The past tragedy of thousands of 
men and women who were misfitted in- 
to jobs on which they were inefficient 
and which daily contributed to their 
own personal inefficiency is definitely 
being reduced. The unscientific, trouble- 
inviting, employment procedures are on 
the way out. 
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For utility, economy and efficiency you can’t beat 
a spring lock washer as a bearing. It acts as a 
thrust washer... prevents the assembly working 
loose ...and at the same time is available at the 
lowest cost. 

But there is a difference in lock washers. Try a 
Diamond G with Controlled Tension! Tension built 
right in it, and you'll know why. Diamond G Lock 
Washers provide positive spring tension... plus 


GEORGE K. GARRETT CO., INC. 


1421 CHESTNUT STREET, PHILADELPHIA 2, PA. 
MANUFACTURERS OF 


DIAMOND <> PRODUCTS 


LOCK WASHERS FLAT WASHERS STAMPINGS 


e SPRINGS * * HOSE CLAMPS 


LOCK WASHERS 


a full surface to act as a thrust bearing. This per- 
mits full tightening of bolts or screws, safe- 
guarding against excessive vibration, shock 
and wear. 

Remember, for safety it’s Diamond G! For 
quality it’s Diamond G! For quick deliveries it’s 
Diamond G! Write today for samples and the new 
folder giving you complete details on the new 
ASAand SAE specifications on spring lock washers. 


SNAP AND RETAINER RINGS 
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Trends and Developments in British Automobiles 


stroke. The rate and degree of the 
fluid resistance can be set the same 
both ways, or can be arranged differ- 
entially. These degrees of damping 
are settled when this type of damper 
is assembled in the factory, and can- 
not be changed without stripping the 
damper. 

A new feature of the Luvax-Girling 
damper is the recuperating chamber 
above and additional to that provided 
by the main body. This is formed by 
a deep cap which is spigoted into the 


(Continued from page 27) 


body and hermetically sealed by a 
gasket and four hold-down studs. At 
the base of this cap is a dished disk, 
having its center lipped to form a 
metered socket for a filler plug in the 
cover. The boss for the plug is con- 
tinued downwards to a certain distance 
so as to ensure that fluid cannot be 
filled above a particular level, above 
which a cushion of air is formed in a 
compensation space. Fluid from this 
chamber percolates past the metering 
end of the filler plug and keeps the 
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QUALITY CASTINGS 
MADE TO DO THE JOB 


Efficient engineering and production methods with 
careful laboratory control — these factors combine to 
assure you that Gunite Foundries castings will meet 
your requirements. We specialize in certain automo- 
tive items shown here — Brake Shoes, Cylinder Liners, 
and Brake Drums. Drums are completely finished in 
our own machine shop. With a backing of 90 years of 
experience and steady growth, we are equipped to cast 
ALL ferrous metals — gray iron, Gunite, malleable, 
and steel — on a quality basis. Let us quote on your 
requirements. 














main body full. If expansion resulting 
from heat takes place, fluid can rise 
back into the recuperating chamber 
past the metering pin, and the air in 
the compensation space is compressed. 

This arrangement has a further pur- 
pose. If the whole body of the damper 
was full of fluid, and sealed up, a 
high-speed movement to one side would 
force the fluid to flow through the 
pressure valve on one piston, straight 
across, and through the return valve 
on the opposite piston in order to make 
good the cavitation on that side. On 
the other hand if the fluid were open 
to the air this quick return would not 
take place. The purpose, therefore, of 
the metering pin in the disk at the 
base of the recuperation and air cham- 
ber is to introduce a restriction which 
gives the same effect as a sealed cham- 
ber full of fluid. At the same time the 
fluid in the recuperation chamber can 
percolate past the metering pin in order 
to always keep the body full. 


New Air Filter Design 


British Filters, Ltd., has produced a 
cleaner capable of handling up to 671,- 
000 cu ft of air per min, which em- 
bodies departures from previous de- 
signs. The basic principle is a simple 
one; it is to make air flowing through 
the filter pass through a venturi, which 
will pick up (through the medium of 
jets) oil from a reservoir, this oil being 
subsequently deposited over the filter 
element when the air speed drops, and 
finally returned to the place from 
whence it came at the bottom of the 
filter. 


The niceties of the problem resided 
in effecting a compromise that would 
give adequate oil flow under all condi- 
tions of operation and at the same time 
prevent any part of the oil spray being 
carried over into the engine when oper- 
ating at high airflow. A large volume 
of oil is picked up by the air as it 
passes the jets which are radially dis- 
posed around the venturi. The oil is 
carried up in the form of a spray to 
the top of the filter, where air and oil 
impinge on the upper part of the cas- 
ing. A reverse flow then takes place, 
some of the oil passes straight down 
the annular space between the wire 
filter element and outer casing, and a 
little is deposited on the wire mesh 
itself. The air then rises vertically 
through the filter element and thus to 
the engine. Most of the cleaning is 
done by washing the air with the oil, 
which in this fashion picks out the 
bulk of the foreign bodies and deposits 
them in the base of the oil chamber, 
the wire-mesh element removing any 
remaining fine particles by adhesion. 


As a large volume of oil can be kept 
in the base of the filter, servicing is 
but rarely required, and it is claimed 
that complete dismantling for cleaning 

(Turn to page 74, please) 
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(Continued from page 70) 
out is only needed at intervals of 1000 
hrs. 


Girling Brake with Zero Clearance 


A number of 1946 British cars are 
equipped with the new Girling Hydra- 
static brake, which is in existing 
hydraulic brake systems, according to 
The Automobile Engineer (London). 
The essential difference between the 
Hydrastatic brake and other brake 
mechanisms is that the brake shoe 
take-off springs are omitted and in 
their place springs are arranged to 
keep the shoes at all times lightly in 


exceedingly low, a few ounces is suffi- 
cient and in spite of this the shoes 
never leave the drums by an amount 
sufficient to cause audible rattle. The 
dashpot effect provided by the wheel 
cylinders in conjunction with the vis- 
cosity of the brake fluid and losses in 
the relatively small bore hoses checks 
all undesirable shoe movement. 


Drag resulting from the continuous 


‘contact of the shoes with their drums 


appears to be almost negligible and the 
only special provision that has been 
found desirable is a slight modification 
of the shoes. This is to ensure that 
they do not rub on the leading edges 


contact with the drums. Pressure is when released. 








ingenious New 


Technical Methods 


To Help You with Your 
Reconversion Problems 


New Portable Grinder Lasts Longer 
...Increases Production 


The Portable Gaston Grinder is designed for the grind- 
ing and sanding of metal—also, with wire brushes, for 
paint and rust removal. Because it is powered by a 3- 
phase motor, without brushes, commutators or gears, 
the Gaston will give long service. 

The Gaston Grinder starts at full speed. Its speed re- 
mains constant regardless of extra pressure by the oper- 
ator. This controlled speed under heavy load, elimi- 
nates glazing of the grinding wheel; produces a better 
ground surface. 


Three sizes of dust-ti ght Gaston Grinders are available. 
Furnished in either “cup-wheel” or ““edge-wheel” type, 
as desired. 


in a dusty work atmosphere, that causes throat irrita- 
tion and dryness, chewing Wrigley’s Spearmint Gum 
helps keep workers’ mouths moist and fresh—thereby 
reducing work interruptions—and “time out” to the 
drinking fountain. 

Workers can stay at their machine, while chewing 
Wrigley’s Spearmint—even when their hands are busy. 
There is no lost time. And the pleasant chewing helps 
keep them alert and wide-awake. One Connecticut 
manufacturer with a dust problem reports group pro- 
duction up about 3% over normal, when workers were 
given chewing gum. Other plants und factories every- 
where, claim ste pod-ep efficiency when chewing gum 
is made available to 


You can get complete information from William H. Howland 
2533 East 73rd Street, Chicago 49, Illinois 




















The Portable Gaston Grinder 
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Carried in two guide bushes in the 
master cylinder (see master cylinder 
layout) the working plunger projects 
through a “U” seal, followed by a felt 
washer to wipe dust off the surface as 
it descends. Pedal return is by a light 
volute spring of thin flat strip and 
serves to give appreciable protection 
to the exposed end of the plunger. A 
pedal is secured to the upper end of 
the plunger, the lower end of which 
passes into the working cylinder, which 
is a separate die casting, through a rub- 
ber seal having downwardly projecting 
lips. A by-pass port is drilled in the 
hollow end of the plunger and vents 
into an annular recess in the seal and 
communicating with the main reservoir 
by keyways broached in the lower guide 
bush. 


The by-pass hole is in a moving 
plunger and not in a stationary cylin- 
der, and cut off is made by the stiff 
base of the seal and not by the tip. 
Moreover, there is at all times the same 
pressure on both sides of the by-pass 
hole and therefore no tendency to force 
the seal into the hole and damage the 
rubber lip. 


Owing to the long stroke of the 
plunger, as compared with the piston 
in the usual master cylinder, the by- 
pass hole takes up only a very smal! 
fraction of the total travel, actually 
¥% in. out of 3% in. This factor coupled 
with the absence of any brake shoe 
clearance makes application almost in- 
stantaneous. 

The working cylinder does not fit the 
plunger, but has an appreciable clear- 
ance. Delivery to the line is by a 
connection placed at the highest point, 
with a counterbore arranged to give 
plenty of area to the junction of the 
cylinder clearance with the crossdrilled 
delivery passage. 

The hand brake mechanism (see il- 
lustration) is necessarily more elabor- 
ate than that frequently used with 
hydraulic systems. No levers or links 
can be allowed to be attached to the 
shoes on account of the danger of their 
upsetting the delicately adjusted idling 
pressure. Attached to the backplate by 
two bolts, one of which is in a slotted 
hole, is an oval flange having a bushed 
boss to carry the short brake camshaft. 
This has two arms, of which the lower 
is pin jointed to a push rod, slidably 
supported by a stud in the backplate 
and capable of bearing on the web of 
the forward shoe. The upper arm can 
bear direct on the machined end of the 
flange of the rear shoe. 

A strong return spring, coiled round 
the bearing boss ensures that in the off 
position none of the operating gear 
touches the shoes. Connection to the 
hand-brake lever is by cables having 
diecast abutments bolted to the back- 
plates. Rubber bellows fit on shoulders 
on the abutments and on to the shanks 
of forks swaged to the cables and pin- 
jointed to levers attached to the brake 
camshaft bearing flange, the bolts being 


‘spring loaded to permit slip. 
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“When we used slotted screws, we had plenty of trouble inieatiahed pasa olan con llieek &,y 4 
with drivers slipping and puncturing the pressed wood chens 90008 on samy ie «tt 
panels we use by the thousand for inside trim,” a Pull- Get the “INSIDE STORY” of successful 
man assembly executive told the investigator. “This pn il laataaaaal tata 


meant removing and discarding the panel, replacing and 


hand-painting—to the tune of several dollars per skid. 
Phillips Screws ended driver skids. But that’s only one 
way they pay off. 

“Where the heads show in the finish they look better. 
They don’t have to be lined up, like slotted screws, which 
means they can be set up tighter to resist vibration. 

“Railroads like them because they can’t be loosened 
by passengers with coins or nail files like slotted screws 
—to tear clothes and cause damage claims.” 


REPORT TELLS MORE PHILLIPS ADVANTAGES 


The investigator asked Pullman the same questions 
you would ask about assembly methods. The report 
tells you the complete, revealing answers. 

It’s one of a series of assembly studies covering all 
types of products — metal, plastics, wood — being made to 
show how the many Phillips Screw advantages add up 
big savings you can make in your assemblies. 

The reports now ready—and more to come—com- 
prise a practical manual of modern assembly methods — 
never -before-printed information —in- 
side facts you’d pay good money to get 





















~—and you can have them, now, FREE! 
Report No- 5 PACKED WITH IDEAS FOR 
ASSEMBLY SAVINGS SAVINGS IN YOUR ASSEMBLIES 
WITH PHILLIPS SCR Find out how industry’s top-flight 
Company ~ assemblers licked problems like 
PULLMAN-STANDAKD CAR = your own! Get these reports! Don’t 
Chicago, *"° wait—fill out and mail the coupon 
esti | TODAY! 
, ataaod Cars ‘ 
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4. INSTRUMENTS Tell The Truth 
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PRESSURE, TEMPERATURE, FLOW, ELECTRICAL 
AND LEVEL MEASURING INSTRUMENTS 


UNITED STATES GAUGE 


DIVISION OF AMERICAN MACHINE AND METALS, INC. 


6 out of 10 


manufacturers of 
eriginal equipment 
specify U.S.G. 











SELLERSVILLE, PENNSYLVANIA 6 








WASHERS 


STANDARD AND SPECIAL 


Every Type 
Every Material 
Every Purpose 
Every Finish 


Over 22,000 Sets of Dies 


STAMPINGS 


OF EVERY DESCRIPTION 


Blanking 
Forming 
Drawing 
Extruding 


Let us quote on 
your requirements. 


WROUGHT WASHER MFG. CO. 


THE WORLD’S LARGEST PRODUCER OF WASHERS 









2212 SOUTH BAY STREET e MILWAUKEE 7, WISCONSIN | 





NSPA Personnel Relations 
Service Announced 


The National Standard Parts Asso- 
ciation has created a completely new 
headquarters department under the di- 
rection of William J. Micheels, an as- 
sociate professor of industrial educa- 
tion at the University of Minnesota, to 
assist automotive maintenance industry 
distributors and manufacturers in han- 
dling their manpower and _ personnel 
problems. 

As staff consultant to NSPA, Mr. 
Micheels will prepare all material to 
ke used in conjunction with a continu- 
ing broad program of personnel rela- 
tions. The service, constituting one of 
the association’s major post-war activi- 
ties, will go far beyond the training of 
salesmen or any particular group of 
employes, according to C. D. McKim, 
NSPA executive vice-president. It will 
include the manufacturer’s or jobber’s 
entire organization and will deal with 
ail subjects pertinent to employment, 
training and supervising of employes. 

Public contact improvement is the 
theme of the first training course to 
be made available to the association’s 
members. The first material, samples 
of which already have been mailed out, 
consists of a profusely illustrated 
“text” booklet for distribution to em- 
ployes, and a handbook for employers. 
The latter explains in detail how the 
booklet, entitled “‘Let’s Win Friends,” 
may be utilized to best advantage in 
connection with meetings of employes. 
Other similar material dealing with 
public contacts will be issued shortly. 

A second booklet in the public con- 
tact training course will deal with the 
highly important subject of telephone 
contacts. Many other phases of per- 
sennel relations will be covered in 
mimeographed bulletins, the first of 
which will be issued shortly from as- 
sociation headquarters. 


Large Attendance at 
Westinghouse Forum 


A total of 383 representatives from 
113 companies were in attendance April 
9-10 at the 10th Annual Machine Tool 
Electrification Forum held by _ the 
Westinghouse Electric Corp. in Pitts- 
burgh, Pa. The two sessions on the 
first day were devoted to electrical 
engineering subjects, among’ which 
were adjustable speed drives,. tailored 
motors for rapid reversing service, cir- 
cuit breakers for machine tool control, 
wiring methods and the standardized 
control transformer. 

Industry reports were made on the 
new machine tool electrical standards, 
the automotive industry being repre- 
sented by A. P. O’Neill, assistant plant 
manager of the Pontiac Division, Gen- 
eral Motors Corp. His paper is pre- 
sented elsewhere in this issue of AUTO- 
MOTIVE and AVIATION INDUSTRIES. 

Production accomplishments and 
sales outlook of the machine tool indus- 
try were the principal topics. at the 
sessions on the second day. 
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A case of machining a complete sub-assembly 


Illustrated above is a malleable iron hub used in textile machinery. The two halves 
bolted together as shown are loaded exactly like a single piece, and our Model 
16 Six Spindle Automatic Chucking Machine performs the facing, turning, chamfer- 
ing and undercutting operations with a substantial saving of time and cost. 

This interesting job may well suggest important possibilities in connection with 
your products . . . Our engineers will gladly put their time and experience at 
your disposal to help you discover profit-making advancement in any machining 


application. Consult the New Britain sales engineer in your locality or write The 







New Britain Machine Company. 


ge NEW BRITAIN AUTOMATIC 


THE NEW BRITAIN MACHINE COMPANY 
NEW BRITAIN, CONNECTICUT 





NEW BRITAIN-GRIDLEY MACHINE DIVISION 


M-01035 
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Silver Brazing and Soldering 


(Continued from page 40) 


and spirally winding strip to make 
washers so that they will be on a more 
nearly equal cost basis with rings. 

When induction heating is employed 
for making a-silver brazed joint, the 
use of preplaced rings and inserts is 
almost always necessary. Fortunately 
there are a number of advantages to 
this technique such as: 

(1) Control of amount of alloy used 
eliminates waste. 

(2) Better assurance that the alloy 
will be properly distributed over the 


joint surfaces and all parts will be 
wetted. 

(3) The appearance of the alloy at 
the edge of the joint is a good indi- 
cator that the joint has been heated 
sufficiently to insure a good bond and 
this aids visual inspection. 

(4) It is possible to make up as- 
semblies having a large number of 
joints that can be heated at the same 
time. 

(5) The workman can devote his en- 
tire attention to applying the heat to 


tee logan A NAME TO REMEMBER WHEN YOU THINK OF BETTER LaTHEs 
t 


SELF -LUBRICATING 


BRONZE BEARINGS 








at these 39 points* 

this Logan Lathe has 
self-lubricating 
bronze bearings 





NO. 
LOCATION BEARINGS 
Underneath Drive 8 
Reverse Gear Bracket 2 - 
Gear Box 10 
Headstock 7 
Automatic Apron 6 
Carriage Assembly 4 
Turret Assembly 2 
TOTAL 39 
*All models of Logan 
Lathes are similarly pro- 
tected. 
































KEEP LOGAN LATHES READY TO RUN, 
ADD TO SERVICE LIFE,’ 
NEED FAR LESS OILING 


The use of self-lubricating bronze bearings in place of plain bearings is typical of 
logan Lathe design. The self-lubricating bearings are of a special bronze that is 
absorbent in texture and impregnated with lubricant. As a shaft revolves in one of 
these bearings, the lubricant is gradually released in a self-controlled flow which keeps 
an even film of oil over contacting surfaces. In this way, even though the lubricant is 
only infrequently renewed, the bearing surfaces are protected. In addition, the 
spindle on every Logan Lathe revolves on precision preloaded ball bearings that 
never need lubrication. This sustained lubrication is another factor in the sustained 
accuracy and long life of Logan Lathes. Get the full story of the advantages offered 
by the complete line of Logan Lathes from your Logan Lathe dealer, or write for a 


catalog. 


SPECIFICATIONS COMMON TO ALL LOGAN LATHES. . 
size of hole through spindle, 25/32”. 
1¥%)”—8 . . . 12 spindle speeds, 30 to 1450 rpm . 


43%"... 


spindle mounting . . 
V-woys, 2 flat-ways. 


» drum type reversing motor switch and cord... 


+ swing over bed, 101/72” . . . bed length, 
. . spindle nose diameter and threads per inch, 

- motor, Y2 hp, 1750 rpm. . . ball bearing 
precision-ground ways, 2 


J- 6 


LOGAN ENGINEERING CO. CHICAGO 30, ILLINOIS 





the joint, the danger of overheating 
being minimized because the alloy melts 
when the proper temperature is 
reached. 

(6) The operations of applying the 
alloy and heating the joint are so di- 
vided that they can be incorporated 
easily in straight line, high speed pro- 
duction. 

There are other factors to be con- 
sidered in the preparation of a silver- 
brazed joint, such as cleaning, fluxing, 
assembling and jigging, heating and 
subsequent cleaning of the joint, and 
each of these factors is equally impor- 
tant in making a good joint. However, 
this discussion on the actual prepara- 
tion of the joint will be confined to only 
the heating and, in particular, induc- 
tion heating. 

Assuming that a suitable source for 
producing high frequency electrical 
energy is available, it then becomes 
necessary to design a conductor ar- 
rangement which will give the proper 
heat producing magnetic field, confined 
to the joint area, of the parts to be 
brazed. The customary form of these 
conductors is a coil, usually hollow 
copper tubing to permit circulation of 
water for cooling, either single or mul- 
ti-turn, depending on the magnetic field 
requirements desired for the particular 
application. 

The important rule to remember 
with induction brazing, is that in mak- 
ing a good brazed joint, one having 
high strength and leak tightness, it is 
necessary that all surfaces to which 
the alloy is to adhere must be heated 
above the flow point of the alloy. In a 
sleeve type of joint it is possible to 
heat one surface, causing the alloy to 
flow and adhere to it, but not to the 
adjacent surfaces because it is cold, 
thereby chilling the alloy and thus pre- 
venting wetting. Therefore, the.induc- 
tive coil should be so designed to heat 
the joint area of all parts as evenly 
and uniformly as possible. 

This must not be interpreted as mean- 
ing it is not possible to conduct the heat 
from an outer member to an inner 
member. In a joint where there is a 
large shear area, such as a heavy col- 
lar on a thin tube, the heat can be con- 
centrated in the outer member and the 
thin tube heated by conduction. This 
demands a tight fit between the parts 
as previously explained. The heating 
coil should be designed, concentric with 
the work, and cause the collar to be 
in a strong magnetic field and conse- 
quently be rapidly heated. The heat 
generated in this outer collar would 
then melt the preplaced brazing alloy 
ring and also heat the surface of the 
tube beneath the collar to the flow 
temperature of the alloy. With the 
correct heating pattern the alloy would 
flow down between the collar and tube 
by capillarity, completely wetting both 
surfaces and forming a fillet on both 
iop and bottom. The coil should be 
spaced sufficiently far away from the 
outer surface of the collar to give a 

(Turn to page 82, please) 
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TRI/CLAD MOTORS 


In 1940, G.E. introduced the Tri-Clad open motor—with emphasis on 





the feature that industry wanted most in a motor, protection. Since then, 
more Tri-Clads have gone into service than any other integral-horse-’ 
power motor. | . } 

"Today, we are ready with a new line of Tri-Clad motors—totally 
enclosed, fan-cooled motors—built on Tri-Clad desigh principles in ‘both 
standard and explosion-proof types. 

We believe that these are industry's most dependable motors. They 
are designed specifically for use in many adverse atmospheres—i0 iron 
dust, outdoors, in hazardous areas, and chemical atmospheres. Their 
scope of application is as wide as the field of sndustrial motor Use 
Safeguarded against most sources of motor damage, theit longer life ” 


and lower maintenance will make them economical motors for use on 


almost evety job. General Electric Company; Schenectady 5, New York. 
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slow, soaking heat rather than a sur- 
face heat which would produce such a 
temperature gradient across the collar, 
as to cause overheating of the outer 
surface before the inner surface has 
been brought up to brazing tempera- 
ture. A great number of brazing oper- 
ations fall into the general classifica- 
tion just described, that is, when one 
member is heated by induction and the 
ether member by conduction from the 
former. 

The heat generating induction coil 
used for brazing can be of various de- 
signs depending on the shape of the 
parts to be brazed and the location of 
the joint. Coils can be rectangular, 


circular, or spiral-helical for external 
heating. A flat or pancake coil is used 
for large flat areas. Special coils can 
be made for internal heating but are 
less efficient than an external coil. 

Generally speaking, when consider- 
ing induction heating for a brazing 
application the following points should 
be carefully considered: 

1. Determine whether the heat should 
be concentrated in one piece and al- 
lowed to flow by conduction to adjacent 
members or whether all pieces should 
be heated directly by induction. 

2. Design the coil so as to subject 
the section to be heated to a strong 
alternating magnetic field. 
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THEW-LORAIN , 


PLUS 


TUTHILL 
Quality 


EXPERIENCE counts! In this Thew-Lorain Moto-Crane unit is combined 
the experience of the Thew Shovel Co., builder of the Crane, and that 
of the Tuthill Spring Co. whose Springs are used. The wide, heavy- 
duty alloy TUTHILL Steel Springs used on the front axle are set far 
enough apart to provide a wide stable base to eliminate side roll. 
Auxiliary boosters absorb operating shocks. Leaf springs are better— 
and best when TUTHILL! 


Tuthili makes Leaf Springs in standard and special 
types. Submit your Springs problems to our Engineers. 


TUTHILL 
SPRING CO. 


760 W. Polk St. 
CHICAGO 7, ILL. 


Quality Leaf Springs for Sixty Years 
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3. Allow ample spacing between the 
heating coil and the work. This will 
permit the work to be placed into and 
removed from the coil with the least 
trouble and at the same time prevent 
overheating of surfaces very near the 
coil. 

4. Design the coil so that the most 
energy is thrown into the piece of larg- 
est heat mass, thus allowing all parts to 
rise in temperature at the same rate. 

5. Strive for the simplest heating coil 
which will give the correct resuits. 

There are many distinct advantages 
to the use of induction heating for sil- 
ver brazing, both from the viewpoint 
of a practical heating method as well 
2s permitting successful use of the sil- 
ver alloy. Together they are a naturai 
team, giving the following advantages: 

SIMPLICITY OF OPERATION — 
The operations are extremely simple, 
making it possible, therefore, to use un- 
skilled operators. It is of decided ad- 
vantage to have push-button control, 
particularly when a great many pieces 
are being produced. In addition, each 
joint is uniform whether one hundred 
or one million are made. 

Low Cost—While the metal silver is 
relatively expensive and represents a 
definite percentage in the various silver 
brazing alloys, it has been proved that 
the actual cost of making a silver- 
brazed joint is very low. The primary 
reason for this is the fact that so 
little quantity of alloy is needed to 
make a satisfactory joint. Further- 
more, the alloy cost alone is not the 
only factor to consider in making a 
joint. The other operations such as 
cleaning after brazing, speed of opera- 
tion, reliability, etc., are factors defi- 
nitely favoring the low-temperature 
silver brazing alloys. The cost to oper- 
ate the induction generator is very low, 
usually running in the neighborhood of 
one-half cent or less per piece heated. 

High Speed—Brazing by high fre- 
quency electric induction is inherently 
a fast operation, particularly when us- 
ing the low-temperature, fast-flowing 
silver brazing alloys. For large-scale 
production this is of definite advantage. 

Control of Heat — The heating of 
parts can be confined precisely to joint 
area. That is, of course, a factor in 
the low cost and high speed of opera- 
tion but, in addition, there is very lit- 
tie oxidation, which means little or no 
cleaning of parts. Also, there is mini- 
mum annealing, a very important fac- 
ior when high strength is a major con- 
sideration. Distortion which sometimes 
develops with other methods of heating 
can be reduced or entirely eliminated 
by induction heating. 


OPA Increases Prices of 
Machine Tools 


OPA has increased ceiling prices by 
20 per cent on all machine tools not in- 
cluded in machinery and equipment 
specifically exempted from price con- 
trols April 8. Manually operated ma- 
chine tools which are not portable are 
included in the increase. 
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New Production and Plant Equipment 


Electric Mfg. Corp., Indianapolis, Ind. 
The standard furnace is manufactured 
with a hinged door which, when opened, 
forms a loading shelf. It is now offered 
in an alternate design incorporating a 
counter - weighted, vertically - operated 
door for particular use where only par- 
tial door opening to the furnace is re- 
quired. 





Cooley electric furnace with ver- 
tically-operated door and structural 
steel stand 


Cooley electric furnaces have been 
supplied for industrial uses such. as 
heat treating tools, dies and small 
parts, also for laboratory testing. They 
are manufactured in two standard 
sizes, the MH-3 with chamber dimen- 
sions of 8 in. wide by 6 in. high by 14 
in. long, and the MH-4 with dimensions 
of 10 in. wide by 6 in. high by 18 in. 
long, for continuous operation at 1750 
F. or intermittent operation at 1850 F. 

The second new feature is a heavy 
gage structural steel stand of welded 
construction which is now being offered. 
It serves as a bench for the furnace, 
providing a shelf for storage space be- 
neath the table top area. This stand 
establishes the furnace at the proper 
working height with the furnace hearth 
42 in. above the floor. 


A Gas cracking unit that is supplied 
~~ with a catalyst and used in con- 
junction with heat treating furnaces to 
provide a protective, inert atmosphere 
that is effective in temperatures up- 
wards of 2450 deg F, is offered by Bel- 
levue Industrial Furnace Co., Detroit 
7, Mich, 

Atmosphere generating equipment 
consists of a gas cracker unit with all 
necessary controls such as pyrometers, 
floscopes, fire traps, automatic valves, 
ete. A motor-driven Selas machine sup- 
plies any air-gas ratio desired. Nat- 
ural fuel gas at 100 Btu per cu ft is 
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(Continued from page 43) 


employed, although manufactured gas 
also can be used. It is mixed with a 
certain amount of air as determined by 
the setting of the Selas mixing machine 
and fed into the cracking unit. This 
consists of a high nickel alloy steel re- 
tort (SAE 3515) which is heated ex- 
ternally by a small furnace built 
around it. Retort is operated at a 
normal temperature of about 1830 deg 
F. In the retort are a quantity of high- 
temperature porous refractory cubes 


which have previously been impregnat- 
ed with a special catalyst. 

When the operating temperature of 
1830 deg F has been reached, the gas 
and air valves are opened and the Selas 
machine adjusted to supply the air-gas 
mixture desired. The heat of the re- 
tort assures complete combustion of 
the mixture and the catalyst in the re- 
tort effects the reaction which produces 
the controlled atmosphere. Before feed- 

(Turn to page 86, please) 
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30% More Load 
Silent Operation 
Extreme Precision 
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Each Bearing Radio Tested 
Seen in America’s Finest Machines 
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HEAD OF A FAMOUS FAMILY 


Distinctive, the World over, is the 
head_ of a Toledo Scale. In factories, 
dairies, mines or mills—wherever seen 
it means—Accurate Weight. For inside 
the Toledo head is that ingenious 
Toledo full-floating, double-pendu- 
lum device which balances weight 
x—\ against weight to give accurate 
SA bt weighings with split-second speed. 
‘| Toledo Scale Company, Toledo, Ohio. 
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Bellevue gas cracking unit 








ing this into the furnace muffle, it is 
passed through a short cooling tower 
to lower the temperature to approxi- 
mately 250-300 deg F. This is done to 


facilitate safe handling through the 
connecting pipe to the furnace, since it 
is not necessary to cool the atmosphere 
; to remove water, as the dew point of 

the water vapor is so low it has no 
, visible effect. 


HEADQUARTERS FOR SCALES HE DoALL Co., 1301 Washington 


Ave. South, Minneapolis, Minn., has 
added another high-speed, metal-cutting 
band saw, the Zephyr 16, to its line. 
Designed primarily for light gage steel 
and foundry application, the Zephyr 16 
is also applicable to woodworking and 
pattern shops, as well as on production 
lines where it is desired to cut material 
: as fast as it can be fed into the saw. 
SS This smaller version of the DoALL 
Company’s Zephyr 36 has a 16 in. 
throat depth and a 10 in. thickness ca- 

(Turn to page 88, please) 


























Strand Flexible Shaft Machines have answered the call for 
portable, rotary power with efficiently designed, solidly con- 
structed flexible shaft machines that insure constant speeds with 
dependability and greater operator convenience. 

If your job calls for grinding, polishing, buffing, sanding, drill- 
ing, reaming, screw-driving or nut-setting—especially in out-of- 
the-way places, a Strand machine will do it faster, better, and 
stand up to it longer. Hundreds of attachments can be easily 
interchanged. 125 types and sizes. Models include vertical and 
horizontal type machines from % to 3 H.P. Distributors in all 
principal cities. 

Send today for 112 page catalog showing complete line. 


Type MS 


Strand we Pees es, ok may 








"re rarereee "ayes  5002NO. WOLCOTT AVE. CHICAGO 40, ILL. 





Zephyr 16 metal-cutting band saw 
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Where other self-tapping screws forcibly displace 
__ the material by a cold forging action, this 
remarkable new screw (fundamentally a narrow _ 
fluted two-flute tap) actually cuts its own per- 
fect mating threads in any material to effect 
tighter, stronger, more enduring fastenings. In 
action, the curled chips cut from material are 
pushed ahead of the screw in same manner as : 
chips are pushed ahead of a spiral pointed tap. 
Metal and non-metallic cuttings free themselves 
readily, thus eliminating binding, and eodocing 
driving torque and effort. : 


CONTINENTAL SCREW CO. 


New Bedford, Mass.U.S.A. 
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pacity. The machine has an infinitely 
variable speed range from 1000 to 5000 
fpm. 

The combination of controlled saw 
speed and the special DoALL saw blade 
make fast cutting rates possible in 
sheet steel, aluminum, and ferrous and 
non-ferrous castings as well as paper, 
wood, plastics, laminates, and composi- 
tion materials. Steel springs and links, 
flexible steel tubing, laminated rubber 
and steel, or aluminum and wood, com- 
binations of steel and copper, steel and 
rubber tubing or porcelain steel can all 
be sawed on the Zephyr 16 with speed 
and good finish, according to the manu- 
facturer. 


The table of the Zephyr 16 is of the 
tilting type, and there is a disc cutting 
attachment for making circles, a rip 
fence, and a mitering attachment for 
cutting of regular and compound 
angles. 


A MEASURING instrument of extreme 

precision for simultaneously gag- 
ing bore diameters of an automobile 
cylinder block at 32 points for “go” 
and “not go” and proper classification 
has been built by the Sheffield Corpora- 
tion, Dayton, Ohio, for a large automo- 
bile manufacturer. This device weighs 
several thousand lb and is about four ft 
wide, eight ft long and seven ft in 











WHITH the close of the war—the facilities of Wyman- 
Gordon, Worcester plant—the largest aircraft forging 
producer in the country . . . became available for in- 
dustry in general. 


New forging techniques, particularly in light alloys, 
frequently make possible the use of forgings for appli- 
cations heretofore considered impossible. 


Perhaps forging methods can be worked out to give 
your product the benefit of the superior qualities of 


forgings. 


WYMAN-GORDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS 














place. 











Precisionaire measuring instrument 


- height, yet it uses the flow of air to 


accurately measure to 0.0001 in. 

Designed expressly as an_ integral 
part of a production line, the Sheffield 
multiple spindle Precisionaire checks 
for diameter, taper and out-of-round- 
ness of eight cylinder bores of an auto- 
mobile engine block at four different 
points in each cylinder, and classifies 
them to .0003 in. 

The engine blocks are brought to the 
gage by the conveyor line, then checked, 
and passed down the line to the next 
operation. The cycle begins with one 
block in loading position. As the start- 
ing button is depressed, loading arms 
pick up the block and advance it to the 
gaging position where two hydraulic 
plungers locate the block and hold it in 
As an additional precaution, a 
shot bolt enters the locating hole in the 
top of the block and insures proper 
location. 7 

Now perfectly aligned, the eight cyl- 
inder bores are entered by eight spindle 
assemblies which elevate automatically. 
Each assembly consists of four spindles 
that float independently to allow for 
tolerances in hole spacing. Upon reach- 
ing the limit of travel, the spindle auto- 
matically stops and can be manually 
rotated through 180 deg for out-of- 
round inspection. The spindles may be 
stopped at any point and rotated 180 
deg, if so desired. In the event inter- 
ference is encountered by any one of 
the sets of spindles, the machine will 
stop and a red light indicates the in- 
correct cylinder bore. 

Thirty-two Precisionaire indicating 
tubes are grouped and located at eye 
level. Each of the eight spindle as- 
semblies has four Precisionaire tubes 
to indicate its findings. A scale gradu- 
ated in .0003 in. and marked off in selec- 
tion sizes of numbers from 1 to 10 is 
located to the right of the right hand 
tube in each set. 

As the engine block is being gaged, 
the floats instantaneously fall in the 
tubes to a position opposite a number 
on the scale. The movable tolerance 
slide is positioned to determine if all 
four floats are within the out-of-round 
and taper limits which are .0007 in. If 
so, the selection size is indicated by the 
number opposite the float in the right 
hand tube. This number is_ then 
manually stamped on the engine block 


(Turn to page 92, please) 
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BRAKE ACHIEVEMENT... 


Synehronizes Either Type of Tractor Brakes 
with Trailer Electric Brakes 


so Foot Pedal Operates ALL Brakes Together 
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Controller is easily and quickly fitted For tractors with air brakes, the Con- “er 
into tractor’s hydraulic brake line. troller installation can be made with 


equal speed and ease. 
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its not magic 


] ... the way the new Central 
360" Wire Clamp Hose keeps its 
vise-like grip on any type of 

hose. It’s made to “hold-on” to 

the last mile on the speedom- 

eter. Clamps completely around 


the hose .. . can't be loosened 
at any point of contact by jolt or 
vibration. 


Manufacturers, mechanics and 

owners can now kiss their “leaky- 

hose-troubles” goodbye for- 
ever. 





(patented) 
Before being offered to the 
{| trade, the Central “360 Wire 
) Hose Clamp was subjected to 
every conceivable test .. . for 

every possible application. 

RESULT . . . it's unconditionally 

guaranteed. Costs no more. 

Worth much more. 





| CENTRAL “360” 


WIRE HOSE CLAMP 
CENTRAL EQUIPMENT CO. 


900 S. Wabash Avenue, Chicago 5, Iil. 
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Air-Draulic cylin- 
der 


directly beside the cylinder bore so 
classified. Stamping of the selection 
size of each bore is accomplished by a 
marking device mounted directly above 
each of the eight spindle assemblies. 
After all cylinder bores have been 
stamped, the spindle assemblies are re- 
tracted and the machine is ready to be- 
gin a new cycle. 


M™ SPECIALTIES COMPANY, 4120 
North Knox Avenue, Chicago 41, 
Ill., has placed on the market a new 
air-operated column press. This unit, 
which delivers a ram pressure of 3000 
lb on 110 Ib line pressure, is said to be 
particularly useful for small to medium 
runs where it is desirable to leave fix- 
tures permanently mounted to base. 
With the column press, successive op- 
erations may be performed by swinging 
the ram over desired fixture, raising or 
lowering it to the correct height by 
means of the raising screw, and lock- 
ing it in place with the two draw- 
In some cases a dozen or more 
small fixtures may be left permanently 
set up, ready for immediate use when 
needed. In general, it is desirable that 
the fixtures be “self-sufficient,” requir- 
ing only the pressure of the plain ram 
to complete the operation. This elimi- 
nates the need for attaching dies, 
punches, and other tools to the ram for 
each new operation. 


L 0GANsPort MACHINE Co., Logans- 

port Ind., is making a line of air 
power units with hydraulic-type control 
and built-in adjustable speed-control 





Mead air-operated column press 





valve. Named “Air-Draulic,” they are 
made with separate air and hydraulic 
pistons assembled as an integral unit 
on a common piston rod. 

Five standard mounting types are of- 
fered—foot, clevis, center-line, rod-end 
flange and blind-end flange. Combina- 
tion mountings with one of these types 
at the blind end of the cylinder and 
another type at the rod end can also be 
furnished. 

Air-Draulic cylinders are available in 
4 standard sizes from 3 in. to 8 in. bore, 
with any length of stroke to 5 ft. The 
air piston is built for operation at 
pressures to 150 psi. 


Machine Tool Standards 


(Continued from page 48) 


through the usage of their products. 
Since the war, machines have been re- 
ceived, the motors for which have been 
removed from the cubby hole in the 
base of the tool and mounted on a 
bracket attached to the back of the 
column; this is a good practice. A ma- 
chine was seen on the receiving dock the 
other day with moisture proof flexible 
conduit running to a movable head that 
was a very good looking job. Of course, 
all builders cannot change their entire 
line overnight or maybe not in a year. 
However, it is hoped that a machine 
tool builder will not use these difficulties 
as an excuse to prolong the changes 
required. 


Lloyd W. Dunn to 
Head New Agency 


Lloyd W. Dunn, vice president of 
Rickard and Co. Ine. left for 
Los Angeles, Cal., on April 15 to form 
and head a new advertising agency, 
with which Rickard and Co. will be 
affiliated. This new agency will repre- 
sent Rickard and Co. on the West 
Coast. 





Classified Advertisements 





PACIFIC COAST REPRESENTATION — 
AGGRESSIVE ORGANIZATION WILL ACT 
AS MANUFACTURER’S REPRESENTA- 
TIVES IN ACCORDANCE WITH YOUR 
SALES POLICY. JOBBERS, RESIDENT 
BUYERS, MANUFACTURERS, AND 
DEALER DIRECT. CONTACT WEST 
SALES COMPANY, 1521 2ND AVENUE, 
LOS ANGELES 6. 





WANTED: Small or medium factory to 
locate in Granby, Missouri. Wonderful op- 
portunity, good labor connections and hous- 
ing conditions. For information write Charles 
L. Burtrum, Box 111, Granby, Mo. 
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LENSES 


HORN-BUTTON®: 


on the FORD, the MERCURY, 
the LINCOLN are made of 


DU PONT 


“LUCITE” 


THERE ARE almost as many reasons for the 
wide and growing use of acrylic resin on the 
new cars as there are applications of this 
sparkling, transparent plastic. It’s natural 
that the alert design engineers of The Ford 
Motor Company have been quick to utilize 
these advantages—with the results shown on 
this page. 


The beauty of ‘“‘Lucite’’ acrylic resin is ap- 
parent at a glance. It has other qualities not 
so obvious which make that beauty last. 
For ‘‘Lucite’”’ has remarkable resistance to 
sunlight and weathering. ‘“‘Lucite’’ has good 
shatter-resistance, good tensile and flexural 
strength. Of especial value on the dashboard 
of the modern automobile is the remarkable 
ability of ‘‘Lucite”’ to ‘‘edge-light.”’ 


Taken together, these properties add the 
distinction that makes any car more salable. 
The ease of molding “Lucite” gives high 
economy of production, too. Available in 
your choice of colors as well as in colorless 
transparent. 


Write for booklet Heat-Resistant ‘‘ Lucite.’’ 
Address E. I. du Pont de Nemours & Co. 


(Inc.), Plastics Dept., Room 205, Arlington, 
N. J. 
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BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 
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Bellanca Cruisair Senior 





This four-passenger, low-wing monoplane has a cruising speed of 150 mph 
with its 150-hp engine. It is equipped with a fully-retractable landing gear. 
Interior appointments are said to be equal to those of a quality automobile. 
The Cruisair Senior is built by Bellanca Aircraft Corp., New Castle 2, Del. 












Machines used in 


final lapping oper- 





ation on medium 


and large Strom 
Balls. 





It takes a long series of processes, developed and per- 
fected over a period of years, to make a thing as fault- 
less in material and form as a Strom Metal Ball. Worked 
to a tolerance of fifty millionths of an inch, their out- 
standing qualities of finish, sphericity and precision 
have made Strom Balls the standard of industry. Strom 


Steel Ball Co., 1850 South 54th Ave., Cicero 50, Illinois. 


Sirotl] BALLS @ Serve Industry 


Largest Independent and Exclusive Metal Ball Manufacturer 











ASTE Elects Officers 


A. M. Sargent, Fioneer Engineering 
Co., Detroit, was elected president of 
the American Society of Tool Engineers 
at the annual meeting of the Board of 
Directors of the Technical Society, suc- 
ceeding C. V. Briner of Pipe Machinery 
Co. of Cleveland. 

Mr. Sargent is succeeded as first 


' vice-president by W. B. Peirce, vice- 


president, Flannery Nut and Bolt Co., 
St. Louis, Mo., and formerly second 
vice-president of the American Society 
of Tool Engineers. 

Elected second vice-president was T. 
P. Orchard, General Manager, Ameri- 
can Tool Engineering Co., New York, 
Ne Es 

Irwin F. Holland, General Superin- 
tendent, Small Tool and Gage Depart- 
ment, Pratt & Whitney Division, Niles- 
Bement-Pond Co., Hartford, Conn., and 
formerly chairman of the Society’s 
Constitution and By-Laws Committee 
was named third vice-president. 

R. B. Douglas, Works Manager, Pro- 
peller Division Canadian Car and Foun- 
dry Company, Ltd., Montreal, Quebec, 
and regional Director from Eastern 
Canada, was named national secretary 
of the Society. 

V. H. Ericson, Vice-President John- 
son de Vou, Inc., Boston, Mass., was 
elected treasurer, with W. Dawson, F. 
F. Barber Machinery Co., Ltd., re-elect- 
ed as assistant secretary-treasurer. 

Harry E. Conrad was re-elected exec- 
utive secretary of the Society. 


ASTM Moves to New 
Address in Philadelphia 


The American Society for Testing 
Materials which for a number of years 
has had its headquarters at 260 S. 
Broad St., Philadelphia 2, Pa., is mov- 
ing to its permanent headquarters 
building at 1916 Race St., Philadelphia 
38, Pa. This building, which was pur- 
chased and remodeled through contri- 
butions made by many of the com- 
panies and individuals active in the 
Society’s work, will provide much 
needed additional space that is re- 
ouired by the expansion of the Society’s 
staff. 


Prices Set for Ford and 
Mercury Sportsman’s Coupes 


Ceiling prices for two additional 1946 
model passenger automobiles—one a 
Ford Super de Luxe Eight Sportsman’s 
convertible coupe and the other a Mer- 
cury Sportsman’s convertible coupe— 
have been announced by the Office of 
Price Administration. 

These prices, which do not include 
excise taxes, transportation or prepara- 
tion and handling charges, are as fol- 
lows: Ford Super de Luxe Eight 
Sportsman’s convertible coupe, $1558; 
Mercury Sportsman’s convertible coupe, 
$1764. 
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% Time-honored Borolon and 

Electrolon Abrasive Products are 

now distinguished by the name 

Simonds. 

SIMONDS ABRASIVE CO. is a 
Division of 

SIMONDS 


SAW AND STEEL CO 






Other affiliated companies : 


no 
a 


SIMONDS ABRASIVE SEGMENTS 





every ctuich 


Regardless of the type of segmental chuck on your grinder, 
you need not pass up the extra values and economies which 
are yours through the use of Simonds Abrasive Segments. 
Fabricated to fit every standard chuck, Simonds Borolon (alu- 
minum oxide) and Electrolon* (silicon carbide) segments in all 
shapes and sizes give superior long lasting performance to 
produce the best results on your surface grinding operations. 
Available in every required grain size with Vitrified, Resinoid, 
Silicate or Shellac Bonds for solid or gap type segmental wheels. 
For diversified and specialized needs you can count on Simonds 
Abrasive Segments to demonstrate maximum production effi- 
ciency for you. 


The same exacting standard of quality which has distinguished 
Simonds Abrasive products for more than a half century governs 
the manufacture of Simonds Abrasive Segments. 


You will find Simonds Abrasive distributors, located in all 
principal cities, helpful in recommending the Segments to meet 
your requirements. 


SIMONDS 


ABRASIVE CoO. 





SIMONDS ABRASIVE COMPANY, PHILADELPHIA 37, PA. DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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Scintilla Self-Contained Setup 


(Continued from page 33) 


Micromatic Hydrohoner for honing the 
bearing seats in magneto housings. 
Several setups in this department are 
worthy of special attention. Take the 
large magneto housing as an example. 
The large volume during the war made 
it possible to develop a high speed 
method for boring a number of stepped 
diameters and facing in the same ma- 
chine. For this purpose they have 


tooled a double-end Heald 46-B Bore- 
Matic having two spindles at one end 
and a single spindle serving simply as 
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an arbor at the other end. The hous- 
ing is held in a fixture or “shuttle” as 
they term it for boring and facing the 
open end. One spindle takes the rough- 
ing cuts, the other finishes, the work 
being moved from one station to the 
other. Then the housing is removed 
from the shuttle and located on the 
arbor at the other end. Tool slides 
arranged on the work table then do 
the boring and facing. 

Another type of large housing is fin- 
ished in a three-way Ex-Cell-Oo pre- 
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VORTOX COMPANY 


CLAREMONT, CALIFORNIA — 











cision boring machine. Here again, 
rough- and finish-boring is done in two 
operations on two machines. One of 
the side spindles takes the boring of 
two stepped diameters and two bearing 
seats, as well as facing; the other 
spindle does the recessing and boring 
of another bearing seat. The center 
spindle bores three stepped diameters. 


It also is interesting to find as a 
standard procedure the slotting of fas- 
tening holes in the flanges done in one- 
way Ex-Cell-O precision boring ma- 
chines fitted with two, three, or four 
spaced spindles depending upon the 
number of slots required. In this op- 
eration the work is held in a fixture, 
fed into the cutting tools, then indexed 


+ radially to produce the slot. 


The next major department is de- 
voted to the manufacture of a variety 
of Diesel fuel injection pumps, unit 
injectors, nozzle holders, nozzles, and 
spray tips. They are produced in many 
plunger sizes ranging from approxi- 
mately % in. diameter to 1 in. diameter 
in relatively small quantities calling 
for extremely flexible production. This 
department is serviced by a separate 
lathe department immediately adjacent 
to it. Parts received from automatics, 
screw machines and the lathe depart- 


| ment pass through several lines of drill 
| presses 


ranging from multi-spindle 
Deltas for relatively light work to 4- 
spindle Leland-Giffords. Separate drill- 
ing lines are maintained for housings, 
nozzle holder bodies and small parts 
and are interspersed with tapping ma- 
chines so that parts can be completed 
in a continuous flow before they reach 
the grinding section. One of the most 
interesting drilling operations is the 
drilling of long holes in nozzle holders. 
These holes are % in. diameter drilled 
approximately 10 in. deep with a maxi- 
mum run-out of 0.015 in. and are per- 
formed on a _ hydraulically operated 
Leland-Gifford step driller. Drilling 
operations are usually followed by mill- 
ing which is handled on Kearney & 
Trecker, Sundstrand automatics, Nich- 
ols hand millers and thread hobbing 
machines. Another operation is the 
milling of the metering helix in fuel 
pump plungers for which special fix- 
tures are used which duplicate the helix 
lead with great accuracy. Location of 
the helix is measured on specially de- 
signed optical gage equipment. 


Adjacent to the milling section, we 
find the grinding department using Cin- 
cinnati and Brown & Sharpe cylindri- 
cal grinders, Arter, Brown & Sharpe, 
Cincinnati, and Norton surface grind- 
ers and special Heald internal grind- 
ers for the grinding of fuel pump cyl- 
inders and nozzles. An accuracy of 
0.0001 in. is maintained in finish grind- 
ing plungers and nozzle parts, all mea- 
suring being done by Sheffield internal 
and external position gages. Another 
interesting operation is the internal 
grinding of nozzle bodies where the 
guide hole for the nozzle needle and the 
seat for the needle are finish ground in 

(Turn to page 100, please) 
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AUTOMATIC WELDING 


It is significant that metal fabricating industries noted for 
producing the most goods at lowest unit cost are the largest 
users of automatic resistance welding ...also that Federal 
welders fill the “lion’s share” of such applications. 


Nowhere are production costs more critically scrutinized than 
in the automotive industry—which uses and continues to order 
more Federal Resistance Welders than any other group. One 
reason is the sort of production illustrated at left. Two full-door- 
size stampings are welded into permanent union in a single 
pass through one of the latest machines developed by Federal 
in collaboration with designers of the door itself. Refrigeration, 
radio and instrument makers follow this lead for the same 
reason—that fabricating costs are cut by Federal. 


Not all of these applications call for special ma- 
chines. There is a wide variety of basic types in the 
Federal welder line. Infinite variations of each are 
“ey available with simple adaptations. Whatever YOU 
make in metal, it makes sense for you to study the 
practical reasons why the big timers, and others as 
well, turn more and more to fabrication with Federal 
Resistance Welding. It pays to do this before your 
product design is completed. 

Get a copy of Federal Bulletin SP 346, which briefly 
describes each of the basic welder types. Then let a 
Federal Engineer prove to you that the best produc- 
tion welding is by 








i “a> 
GET THIS) x. 
BULLETIN tederal= 
describing all of the 


basic types of Federal 
Resistance Welders. 


AND WELDER COMPANY 
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Down In the City 
of Pensacola, Fla. 


modern Layne Well Water Systems. Check 
the city water works, big paper pulp mills, 
the Naval Air Station and auxiliary fields, 
Army Training Camp, the largest brewery, 
the ice plant, a wood chemical processing 
plant and other industries. All have highly 
efficient Layne Well Water Systems. The 
same record of Layne installations applies to 
hundreds of other cities. The reason is more 
than obvious. Layne Well Water Systems are 
better designed, more efficient, sturdier built 
and of finer quality materials. 





























Layne Well Water Systems serve hundreds 
of cities, factories, railroads, mines and irri- 
gation projects in all parts of the world— 


of any well water producing equipment 
made. 





The services of Layne Engineers, who are 
widely experienced in all phases of water 
production are available without cost or 


address Layne & Bowler, Inc., General Of- 
fices, Memphis 8, Tenn. 


HIGHEST EFFICIENCY 


water per minute. High efficiency saves hundreds 
of dollars on power cost per year. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 

Stuttgart, Ark. * Layne- -Atree Co., Norfolk, 
Va. Layne-Central Co., Memphis, Tenn. * 
Layne-Northern Co. Mishawaka, Pind. * Layne- 
Lake Charles, - *® Louisiana 








° 
New York City * Layne- -Northwest Co. 
waukee, Wis. * Layne-Ohio Co. Columbus, Ohio 
yne-Texas Co., Houston, Texas * Layne- 
Western Co., Kansas City, Mo. * Layne-Western 
Co. of Minnesota. Minneapolis, Minn. * Interna- 
tional Water Supply Ltd., London, Ontario, 
Canada * Layne-Hispano Americana, S. A., 
Mexico, ° 





* 
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In Pensacola, Florida you will find many | 





WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 


and consistently show the lowest upkeep cost | 


obligation. For further details, literature, etc., | 


Layne Vertical Turbine pumps are available in | 
sizes to produce from 40 to 16,000 gallons of | 





(Continued from page 96) 

one operation. Production of nozzle 
parts requires particular care and is, 
therefore, handled in a special line 
arranged to completely finish nozzle 
bodies, the blanks for which are receiv- 
ed from automatics. In order to main- 
tain close quality control, many inspec- 
tion operations are carried out on the 
machines and a complete inspection de- 
partment is immediately adjacent to 
manufacturing lines. 

Lapping operations are performed in 
a separate enclosed department to 
eliminate possibilities of damage from 
grinding dust and dirt. These opera- 
tions are carried out on Norton lapping 
machines for plungers and _ nozzle 
needles, Ultra lapping machines for flat 
lapping, and Micromatic and Sunnen 
honing machines for finishing internal 
bores. Fitting benches are arranged in 
close proximity to the lapping ma- 
chines. Continuously cooled and filter- 
ed cleaning fluid is supplied to each 
bench from a central system comprising 


* a large cooling and filtering unit. Here 


again, inspection is arranged immedi- 
ately adjacent manufacturing. As- 
sembly of pumps and nozzle holders 
also is done in this section, finished 
units being delivered to the inspection 
department. Drilling of spray orifices 
is carried out in this section using spe- 
cial high speed drilling machines cap- 
able of producing spray orifices of 
0.008 in. diameter and larger. 

The test room is completely separate 





Be 
100% 
With 
10% 














from manufacturing to provide a max- 
imum of cleanliness and to exclude 
noise. 

To provide complete self-sufficiency 
the plant also contains facilities for 
the production of coils, windings, and 
condensers for all requirements. This 
department has modern automatic mul- 
tiple winding machines for coils for the 
flywheel type magneto which is made 
in large quantities; and single winding 
machines for aircraft coils. 

Except for the long narrow depart- 
ment along one side of the building 
which houses the heat treating depart- 
ment and process operations, to be 
mentioned later, we have now reached 
the central section of the plant where 
the assembly departments are concen- 
trated. One large area is devoted to 
the bench assembly of aircraft mag- 
netos and this communicates directly 
with the final test room for magnetos 
and wiring harness. Adjoining the air- 
craft magneto assembly is the harness 
assembly which produces two types of 
harness at this writing. One type is 
housed in a magnesium casting; the 
other is of tubular type mounting seven 
magnetos for a 28-cylinder engine. 

At the extreme rear of the main 
building are self-contained departments 
for industrial magneto assembly and 
for assembly of the flywheel type mag- 
neto. The latter is the only high-pro- 
duction assembly setup at the present 
writing. It is entirely self-contained 

(Turn to page 104, please) 
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@ Faster drilling action and prolonged tool life 
are but two of many advantages obtained with the 
Continental Drill Chip Breaker. By breaking chips 
into small, uniform pieces that are easily carried 
up the flutes of the drill, clogging is eliminated. 
The unit can be used vertically, horizontally, or at 
any angle as long as the housing can be kept sta- 
tionary while the drill rotates. The arm prevents 
rotation of the housing. Where space permits, the 
Continental Drill Chip Breaker can be used in 
multiple spindle heads. Write for Continental Bulletin 
28161 today for sizes and complete specifications. 


YOU PROFIT 7 WAYS WITH CONTINENTAL’S 
DRILL CHIP BREAKER 


GREATER SPEED—Because there is no clogging, it is not necessary 
to withdraw the drill to clear chips from the hole. 


PROLONGED TOOL LIFE—The free cutting action results in more 
holes being drilled before sharpening is necessary. 


BETTER FINISH ON HOLES—Holes are round, straight, and smooth. 
The short chips travel up the drill flutes without scratching or clog- 
ging. 


DEEPER HOLES—It is possible to drill holes many diameters deeper, 
eliminating the necessity of withdrawing the drill from hole to 
relieve chips. 


AUTOMATIC FEED—Automatic feed can be used without the 


danger of drill breakage that so often results from chip-clogged 
holes. ‘ 


GREATER SAFETY—There are no long, whirling, spiral chips to 
burn hands or cut fingers. 


CLEANER OPERATION—Coolant penetrates easily to the very 


point of the drill; the short chips do not splash it on machine or 
operator. 


CONTINENTAL 


DIVISION O F EX - 
1200 OAKMAN BOULEVARD 














Above: With the Continental Drill 
Chip Breaker, the chip is broken 
at regular intervals. Small loose 
chips are easily carried up the 
flutes. Holes are straighter, round- 
er, and have better wall finish. 


Left: With conventional drilling, 
solid chips pack the drill flutes, 
causing scratched, out-of-round, 
and crooked holes. The drill must 
be withdrawn repeatedly to clear 
flutes and avoid drill breakage. 








“TEST TICKET” 


iii | Men ee srr 






PUMP PROVING GROUND 
WORKS FOR YOU AT ROPER 


Here on a dynamometer test block, a Roper 75 g. p. m. pump is put through its 
paces. With modern test facilities its performance is accurately measured, 
and results are predetermined. It is a painstaking procedure that is followed 
out at Roper to prove each pump. Yes, prior to shipment, each Roper is given 
a rigid, individual horsepower and capacity test. And the test standards set 
up to meet requirements are recorded on the “test-ticket” which you receive 
with each pump. It’s your insurance against faulty performance and costly 
time losses. For standard as well as for special engineered units, the proving 
ground works for you at Roper. 


Other Roper Features that 
Insure Dependable Service 


Continuous bearing lubrication . . . Axial hydraulic 
balance . . . Floating equal size external gears... 
Oversize bearings, gears supported at both ends... 
Efficient operation in either direction ... Can be ser- 
viced without disturbing pipe connections, power 
unit or pump mounting ... Packed box or mechanical 
seal units to suit customer’s needs . . . Wide range 
of sizes to handle pressures up to 1000 Ibs. p.s.i. 
capacities 34 to 300 g.p.m. at speeds up to 1800 r.p.m. 


SEND FOR BOOKLET “HOW TO SOLVE PUMPING PROBLEMS” 


A valuable guide on the selection, operation and maintenance 
of pumps. Filled with factual, time-saving information. 





GEO. D. ROPER CORPORATION 
605 Blackhawk Park Ave., Rockford, Ili. 


PUMPS ESPECIALLY ENGINEERED TO FIT YOUR REQUIREMENTS R '@) p — R 
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(Continued from page 100) 

even to making laminations and the 
machining of the housing. Here will 
be found a mechanized final assembly 
line served by benches for small sub- 
assemblies. The main line starts with 
several presses producing laminations 
for the pole shoes, machining of the 
housing, assembly of laminations to the 
housing, riveting of pole shoes. This 
is followed by the various asembly sta- 
tions at which each operator completes 
a part of the job. Near the end of 
the line is the station for magnetizing 
the Alnico permanent magnets used in 
this unit. The complete magneto is 
inspected and shipped from this de- 
partment. 

Finished magnetos are put through 
a severe test schedule on the run-in 
stands and on the inspection machines. 
Final inspection in sound-proof booths 
checks each machine for the following 
characteristics: 

1. secondary voltage 

2. bearing and gear noise 


3. “coming-in speed” — minimum 
speed at which all gaps are firing 
regularly 


4, short circuiting 


Sampling of Routings 


At this point we shall introduce a 
group of three factory routings show- 
ing the methods used in the machining 
cf a large aircraft magneto housing of 


| magnesium, a breaker cam, and a mag- 





neto rotor. 


Magneto Housing 
(Magnesium) Routing 
OPERATION AND EQUIPMENT 


Cut off pole shoes —- Cincinnati vertical 
miller. 

Mill 2 coil seats, snap gage 5.312 +0.005 
contour gage—Sundstrand miller No. 1. 

Boring and facing: Pos. 1—Rough bore, 
chamfer inside of pilot, rough bore 4.125 
diam, rough bore & face 3.250 diam, cham- 
fer, rough bore 2.562 diam, rough bore 2.530 


| diam, rough bore 2.0625 diam, bore 2.344 


diam; Pos. 2—Finish bore, finish bore 4.125 
diam, bore and face 3.250 diam, semi-bore 
pilot to 2.5303-2.5323, semi-bore 2.530 diam 
to 2.500-2.504, finish bore 2.0625 diam, bore 
B.B. seat; Pos. 3—Turn flange end and face, 
face and undercut, bore pilot, chamfer ID, 
turn pilot, face, chamfer OD, face.—No. 46 


| Heald Bore-Matic. 


Drill 1 locating and 2 pin holes—Delta 1- 
spindle drill press. 

Finish mill inside of pole shoes: Pos. 1— 
Mill inside of pole shoes, first side; Pos. 2— 


| Mill inside of pole shoes, other side. Width 





gage 1.998-2.000.—No. 0 Sundstrand miller. 

Mill abriss between pole shoes—Pratt & 
Whitney profiler. 

Mill clearance inside coverseat — Nichols 
hand miller. 

Degrease—Detrex degreaser. 

Shrink in bushing—No. 3 Greenerd arbor 
press, Kold-Hold freezing unit. 

Check press fit of bushing—Hannefin air 
press. 

Drill 38 holes: Pos. 1—Drill cover and pole 
holes; Pos. 2—Drill 4 mounting holes and 8 
holes 10-32—2-14 spindle Natco drill presses. 

Drill § fastening holes and 8 holes in rotor 
bore: Pos. 1—Drill 4 fastening holes and 4 
holes 10-32; Pos. 2—Repeat Pos. 1— 14- 
spindle Natco drill. 

Countersink and burr all holes—Delta 2- 
spindle drill press. 

(Turn to page 106, please) 
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... “KING” of materials for protecting 
PRECISION-MADE MACHINE PARTS 


Lampang Felt helps you “play your cards better”— 
both in bridge and in superior machine produc- 
tion. 

Between each operation, precision-made parts, which 
must be handled “with care”, are placed on pads of 
sheet Felt. This prevents damage from scratching, jar- 
ring or banging, and makes it easier for the next opera- 
tor to pick up the part. 








ieeeenlt 
; American Felt Company Data Sheets are listed belew. Check 
¥ and write for those which you need to complete your Felt 
: reference file. 


> 1. Felt Density and Hardness 9.Sheet Felts, Standard 


8 3.“’K” Felt—Sound Absorp- 


Pon CHER Mattes a8 


tion and Thermal Insula- 
tion 

5. S.A.E. Specifications— 
American Felt Company 
Qualities 

7.A.S.1.M. Methods of Test 
for Wool Felt, D 461 

8. U.S. Army Spec, No.8-15G 


Grades and Specifications 

10. Vibration Isolation with 
Felt 

11. Felt Seals, Their Design 
and Application 

12. Flame-proofed Felt 

13. Felt in Compression | 

14, Vistex — Packings — Gas- 
kets — Seals 
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In Sealing, Felt protects millions of ball bearings 
from dirt, grit and moisture, and prevents the leakage 
of lubricants. 

American Felt Company product engineers are avail- 
able to discuss the latest techniques of Felt as a protec- 
tive or sealing agent — or to advise on any other Felt 
application. Write for samples and Data Sheet No. 9, 
“Sheet Felts, Standard Grades and Specifications”. 


American felt 
Company 


TRADE MARK 





General Offices: GLENVILLE, CONN. 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland: St. Leule 
Dallas; Los Angeles; Seattle; San Francisco; Portland 
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(Continued from page 104) 


Mill 1 boss 30 deg—Morey profiler. 

Slot abriss in rotor bore—P & W No. 7 
vertical shaper. 

Countersink and tap 6 holes: Pos. 1—Re- 
drill and counterbore 30 deg bo-s; Pos. 2 
Drill 4 holes in outlet and 2 name plate 
holes; Pos. 3—Countersink; Pos. 4—Tap 6 
holes—Haskins tapper and Delta 3-spindle 
drill press. 

Profile back side of flange—Pratt & Whit- 
ney profiler. 

Redrill, counterbore and spotface 2 bosses 
20 deg—Edlund drill press. 

Drill 2 holes in outlet bosses, counterbore 
4 holes, 0.375 diam and insert plugs and 
stake, tap 2 holes: Pos. 1—Drill 2 holes 0.046 
diam; Pos. 2—Counterbore 4 holes, insert 
plugs and stake; Pos. 3—tap 2 holes 1-20 
NEF -3—Haskins tapper and Delta 3-spindle 
drill press. 


Drill 2 name plate and 2 holes: Pcs. 1— 
rill 2 holes 0.0625 diam; Pos. 2—Drill, ream 
14-27 holes and countersink; Pos. 3—Tap— 


Haskins tapper and Delta 2-spindle drill 
press. 
Drill, countersink and tap 2 holes %-27 


NPT on 20 deg angle: Pos. 1—Drill 2 holes; 
vos. 2— Ream and countersink; Pos. 3 — 
Tap—Delta 3-spindle drill press. 

Drill 2 holes in bushing seat — Delta 1- 
spindle drill press. 

Tap 8 holes flange end and 8 holes breaker 
end; Tap 8 holes inside rotor bore; Tap 22 
cover fastening and 4 pole shoe holes both 
sides—Haskins 2-spindle tapper. 

Stamp timing marks — Greenerd arbor 
press. 

Finish face flange, finish turn pilot, finish 
bore 1.874 diam, face bottom of bushing— 
No. 49 Heald Bore-Matic. 

Finish grind bushing 1.8502 diam—Heald 
Sizematic grinder. 
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Jé'ethere ... in 
clean, true lines 
that tell of patient 
seeking for perfec- 
tion, of strength 
and stamina: that 
“look’’ of cham- 
pions. In a noble 
dog it pays off in 
cups, ribbons and 
“Best of Show’”’. In 
the Aetna Bearing 
it pays off in silent, 
durable efficiency 
that outlasts the 
vehicle. 

You know the 
trusted Aetna ‘T’’ 
Type Bearing... 
the recognized 
standard at the 
crucial clutch re- 
lease position. It is 
famous forits perm- 
anent true align- 
ment, assured by 
the “‘T’’ retainer; 
for the absence of 
eccentric thrust, 
chatter and ex- 
cessive wear; for 
its pre-lubrication, 
sealed in per- 
manently. 

Aetna manu- 
factures many 


types of ball and 


roller bearings. And a wise step, with 

any bearing problem, is to talk it over 

with Aetna Engineers. Aetna Ball and 

Roller Bearing Company, 4600 Schubert 

Avenue, Chicago 39, Illinois. 

In Detroit: SAM T. KELLER, 7300 Woodward 
Avenue, Phone Madison 8840-1-2 


BALL & ROLLER 
BEARINGS 











Finish bore rotor bore 
diam—Heald. Bore- Matic. 

Final burr and file radius, wash and clean 
threads, inspection before painting. 

Painting and cleaning—Paint Shop. 

Insert 8 bushings, drill 8 pin holes, insert 
pins and lock, retap 8 bushings—Delta 4. 
spindle drill press. 

Final inspection. 


and pilot 2.5625 


Rotor Assembly Routing 
OPERATION AND EQUIPMENT 


Assemble 1 end plate to shaft; assemble 
rotor—Pos. 1, assemble location plate and 
4-pole piece assembly; Pos. 2, as-emble 
magnet ring and locating plate; Pos. 3, as- 
semble 4-pole piece assembly and end plate 
—Fox press. 

Assemble nut 
pounds per foot. 

Drill two locking pin 
spindle drill press. 

Insert and lock 2 pins, insert 8 taper pins. 

Rivet 8 rivets—Vibrator and Townsend 
riveter. 

Turn lamination, hold OD to 3.015 +0.002 
In.—Fay automatic lathe. 

Finish face drive end and break edge on 
nut and counterbore 0.266 hole—Warner & 
Swasey turret lathe No. 3. 

Finish face three shoulders—Warner & 
Swasey No. 3 automatic. 

Semi-grind diam, grind 0.781 diam, rough 
grind 0.8135 diam, rough grind 0.6689 diam, 
rough grind 0.4999 diam, rough grind 0.4345 
diam, finish grind 0.8135 diam, final inspec- 
tion for 0.8135 diam, finish grind 0.4345 diam 
—Cincinnati grinder. 

Assemble retainer 
(gear). 

Hob spline 36 teeth, hob spline 24 teeth— 
No. 3 Barber-Colman hobbing machine. 

Rough grind lamination, finish grind lami- 
nation, rough grind 1.019 diam, finish grind 
1.019 diam, finish grind 0.7869 diam, finish 
grind 0.781 diam, finish grind 0.6(89 diam, 
finish grind 0.4999 diam, finish grind thread 
diam—Cincinnati grinder. 

Drill cotter pin hole and countersink both 
ends of hole—Delta 1-spindle drill press. 

Rough and finish tap ™%4-28 —- Bakewell 
tapping machine. 

Grind thread — Jones & Lamson thread 
grinder. 

Break sharp edges and chamfer cam end, 
cut off thread end, and break all sharp edges, 
drive end—South Bend 18-in. engine lathe. 

Burr and hand wire brush spline, final 
inspection. 


and tighten to 0.100 +0 


holes — Delta 1- 





bushing — Fox press 


Breaker Cam Routing 


OPERATION AND EQUIPMENT 


Finish face to length, finish turn shoulder, 
chamfer and rough ream taper—Warner & 
Swasey No. 3 turret lathe. 

Finish bore taper—Heald Bore-Matic No. 
48A. 

Stamp part number—Noble & Westbrook 
No. 4. 

Broach keyway — American vertical 
broaching machine. 

Rough mill contour. Note: Check relation 
of lobes to keyway and hold to 1 deg. Check 
on Helco light gage—Sundstrand No. 00 cam 
miller. 

Spot timing mark—Delta 1-spindie drill 
press. 

Rough mill timing flat—Sundstrand No. 
00 automatic miller. 

Burr, wash, inspection, pack harden per 
spec., pickle. 

Steel blast, use 70 lb pressure—Pangborn 
S. B. machine. 

Rockwell test inspection. 

Grind to length, grind to high limit +-0.001- 
0.000 in.—Norton surface grinder. 

Finish grind taper hole—Heald sizematic 
No. 81. 

Finish grind taper hole and base—Bryant 
internal grinder. 

Grind bevel—Cincinnati grinder. 

Finish grind timing flat—Norton surface 
grinder. 

Finish grind contour. Note: Check con 
centricity of lobes and valley depths using 
arbor, bench centers and dial indicator- 
Heald sizematic No. 81. 

Final burring, wash, final inspection. 
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